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• LabWindows/CVI 


Virtual Instrumentation Tools for C/C++ 


Rock Solid 
Test Foundation 




When you need to build a BIG test system 
When you can’t afford to get locked in... 
When it has to be fast... 

When you need a solution that works... 
When your production line depends on it... 
When your job is on the line... 


Why look anywhere else? 

✓ Standard ANSI C Programming 

✓ Lightning-fast code generation 

✓ Open development environment 

✓ VXI plug&play driver standard 

For data acquisition, GPIB, and VXI 
instrument control, analysis, and user 
interface tools, LabWindows/CVI has 
everything you need under one roof. 
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Put LabWindows/CVI to Your Test! 


CT national 

INSTRUMENTS 

The Software is the Instrument * 
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U.S. Corporate Headquarters 

Tel: (512) 7940100 • Fax: (512) 794-8411 
info@natinst.com • www.natinst.com 

Worldwide network of direct offices and distributors. 

O Copyright 1997 National Instruments Corporation All ntfxs reserved 
Product and company names listed are trademarks or trade names 0* then respective 
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Call today for your 
FREE LabWindows/CVI 
Evaluation Version 

(800) 661-6063 

(US. and Canada) 




















Get Your Gilbert Card Deck No. 


500 



in elRS-422M85 


PCMCIA 
RS232 Cart 


qMO-8000 

s 895 b«*‘c 


LDM30 Ser** 


reOMtGA^ 


Where Do I Find Software? 

OMEGA.. .Of Course! 
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Accuracy is precisely what you need. Keithley’s 
data acquisition and PC measurement products 
are engineered to provide accurate and reliable 
data every time you test and measure. 


Distributed/Portable Measurements - 

■ Miniaturized instruments for lab-grade accuracy 
wherever you need it 

■ Accommodate thermocouples, bridge strain, 
RTD, acceleration, force and humidity signals 

■ Available with USB, Ethernet, RS-232/422/485, 
PCMCIA or modem interface 

■ From $574 


Data Acquisition 

■ Real-time measurement and control boards for your PC 

■ High-speed PCI and ISA multifunction, analog I/O 
and digital I/O boards 

■ Portable KPCMCIA cards for notebook PC data 
acquisition, GPIB and RS-232/422/485 

■ From $229 


ou’ll find everything on this page to be accurate. 


Plug-In Board Instruments 

■ Waveform generators, DMMs, VMMs and ARBs 

■ From $735 


Software 


l Windows* TestPoint™ for data acquisition, analysis and 
control without programming . . . $995 

I DriverUNX^ high-performance programming language 
drivers for Windows . . . From $99 


call 1-888-KEITHLEY 


for a catalog 


KEITH LEY 


All trademarks and tradenames are the property of their respective companies. 
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(Whatever “It” May Be.) 


“It” may be fast changes in pressure. Vibration. Or extreme temperature ranges. Whatever “it” may be, 
the sensor must work. 

At Watlow Gordon, we design our sensors for reliability in all types of hostile applications. 

We engineered the two-element exhaust gas temperature sensor to measure 
jet engine wear, power and fuel efficiency; each sensor junction rigorously tested for 
operation at temperatures from -54°C to 1105°C. 

Or how about the rugged sensor construction required 
to handle the vibration and high temperatures of a 3000hp 
diesel engine, plus waterproofing to withstand hosedown. 

All of this in an open pit mining environment. 

We offer fast prototyping. Our lab services are extensive, including metallurgical 
examination, microhardness testing and SPC. And we produce our own wire for the 
sensor assemblies in our IS09002 registered wire factory. 




When lives are at stake. When dollars could be lost. When the project must finish 
on time. You need the reliability of a Watlow Gordon sensor. Call us. We go to 
extremes in temperature sensing. 1-800-WATLOW2 ( 1-800-928-5692) 


WATLOW 

GORDON 

www.watlow.com 
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Out-of-the-Box 


TM 



Data Acquisition 


Sofr*° re 



Every system includes free software that lets you 
effortlessly set-up your system, and acquire and 


applications with Visual Basic™, C++™, DASYLab 
Snap-Master™ and LabVIEW®. 


PC- Card J 

Data x- 

Acquisition 

for low-cost portable data collection 
www.iotech.com/bghw2.html 
Circle 575 


Portable Data Acquisition 

for multi-sensor applications up to 25 6 channels 
www. iotech. com/bghw 7 . html 

Circle 576 


Paperless 
Chart Recorder 

for portable data logging up to 128 
isolated temperature and voltage channels 
www.iotech.com/prchart.html 

Circle 578 


Expandable Data 
Acquisition Boards 

for multi-sensor lab measurements 
up to 256 channels 
www.iotech.com/bghw3.html 
Circle 577 


Free Out-of-the-Box™ Software 

for effortless set-up, acquisition and display 
www.iotech.com/prchart.html 


Temperature and Voltage 
Measurement Systems 

for data collection up to 1000 channels 

www. iotech.com/bghw6.html 
Circle 579 

www.iotech.com 
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Australia -61 3.9569.1 366, Austria 43 (316) 30700. Belgium +31 162 472 461; 

Canada Montreal (514) 697-3333, Ottawa (61 3) 596-9300, Toronto (905) 890-2010. 
Vancouvw (604) 988-2 195; China *86 (10) 6232-9880; Denmark -45 45 82 7878, 

Eastern Europe +43 1.54.515.88. Finland *358 9.476 1600; France +33 1 34.89 78.78; 
Germany +49 71 1 9-02-97-0: Israel -972 3 649 8538, Italy +39 2 392 66561 
Japan -81 3-5688-6600. Korea +62 2 538-4001, Netherlands -31 162 472 461, 

New Zealand +64 9309 2464; Singapore +65 482-5600; South Africa +27 07) 660-2884. 
Spain +34 1 .570 2737; Sweden +46 13-31 0140; Switzerland -41 1 8255777; 

Taiwan +886 2.501 7065; United Kingdom +44 1296 397676 


Contact us today for your FREE 
1998 Catalog, & demo CD! 


the smart approach to instrumentation 


IOTECH WORLDWIDE SALES OFFICES: 
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Acquire data instantly from your thermocouples, RTDs, 
strain gages, accelerometers, pressure transducers and more 
with lOtech's Out-of-the-Box ™ PC data acquisition solutions. 


display data within minutes of connecting your signals. 
You can also export your acquired data directly to 
Excel™, or use the included drivers to create custom 


25971 Cannon Road ■ Cleveland, OH 44146 ■ 440 439-4091 ■ Fax:440 439-4093 ■ http://www.iotech.com ■ sales@iotech.com 
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On orders entered by 
5 00p m (entnl time 


Rated #1 for ... 

• Availability of Product 

• On-Time Delivery 

• Overall Performance 
...5 Years in a Row! 


Can, write, fax or visit us on the 
Internet for your FREE CATALOG today! 

m 


Digi-Key Corporation 
701 Brooks Ave South 
Thief River Falls MN 56701 
Toll-Free: 1-800-344-4539 • Fax: 218-681-5380 
Order Online wwwdigikeycom 
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NASA Tech Briefs is proud to be the Official 
Sponsor of the Pacific Design Engineering 
Show, to be held at the Anaheim (California) 
Convention Center from January 20-22, 1998. 
Featuring more than 1, 100 suppliers, the show 
will highlight cutting-edge products and ser- 
vices for design engineering and manufactur- 
ing professionals, including these custom- 
molded dual durometer belts from Fenner 
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products and exhibitors you'll see at the Pacific 
Design Engineering Show, see pages 28-35. 

Photo courtesy of Fenner Drives 
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Visit Algor 


You have 4 ways to get a free Algor demo video and CD-ROM: 

3) E-mail to: infodalgor.com 

4) Complete this form and fax to: 

♦1 (412) 967-2781 


1) Call: +1 (412)967-2700 

2) WWW.ALGOR.COM 
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When the Engineering 
Has to be Right 

Algor. Inc. 

150 Beta Drive. Pittsburgh. PA 15238-2932 
USA 

Phone: +1 (412) 967-2700 
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On the cover: 

This month's issue features Special Coverage of Sensors and 
Data Acquisition , beginning on page 40. Included are 
NASA's latest advances in both areas ; as well as new prox- 
imity, pressure, and orientation sensors, and data acquisi- 
tion boards, systems, and software. Personal Dag™ from 
lOtech, Cleveland, OH, is the first full-featured PC-based 
data acquisition module that fully utilizes the Universal 
Serial Bus (USB). The portable system provides a single-cable 
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ed. Learn more about Personal Dag™, the Product of the 
Month, in UpFront on page 16. 
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The Engineering Enterprise: Year l, Day ZI4 



When It Absolutely, 
Positively Haslo Be 
Everywhere, Now. 

New ModelServer Publisher™ makes it 


easy to collaborate across hallways, platforms, 
time zones and disciplines. For every project 
and everyone involved, ModelServer Publisher 


enables you to dynamically access design or 
engineering data in real time, all the time, 
via the Internet or intranet using 
any standard Web browser. 
ModelServer Publisher 
nidud«i converts standard file formats 


NETSCAPE 
Enterprise Server 


(.DGN, .DWG, .DXF and .CEL) to public, Web- 
based formats “on the fly,” providing access 
between organizations and the public 

First in Bentley s family of ModelServer™ 
products, it allows you to review and distribute 
design or engineering documents in a variety 
of published formats on demand. So no 
matter how big the project or widespread the 
team, everyone works with the most up to 
date information. 

You absolutely, positively must see all 
that Bentley’s family of ModelServer products 
can do for you, including ModelServer 
Continuum™ for managing and storing 
enterprise engineering data. Also, take a look 
at ModelServer TeamMate™ for Web centric 
document and work flow management. 



Tty it today! Publish your 
own files LIVE now by 
visiting www.bentley. 
- ^ -| com/modelserver, or 

„ call for more information. 



Bentley 

Engineering the future together 

1-800-BENTLEY 

In Europe/Middle last/Africa call *31 Z3 556 0560 
In Asia-Pacific call *61 3 9699 8699 
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VIDEO TELECONFERENCING 



Super View offers 

Up to 6 real time video windows 

Windows scaleable to full screen 

Optional inputs for FLIR, radar, 
VGA and medical imagers 

Text and graphics overlays on 
video 

Compatibility with all high 
resolution graphics controllers 


Video windowing systems are available in 
standalone and board level configurations 




SPECTRUM 

A visual communications company" 


950 Marina Village Parkway Alameda, CA 94501 
Tel: (510) 814-7000 Fax: (510) 814-7026 
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WORK 


'Station 


The Micron Powerdigm is the 
workstation of choice for your 
most demanding tasks. 



POWERDIGM Xsu 


Intel 300MHz Pentium II processor 
Samurai'" chip set 
64MB ECC SDRAM 

Fire GL 1000 pro 8MB 66MHz PG Open GL Professional 
3D accelerator 

4GB Ultra-Wide SCSI-3 hard drive 
19" Hitachi SuperSan CM75I (18" display) .26dp monitor 
Supports dual processors 
Supports IDE Ultra ATA and multiple 
Ultra- Wide SCSI-3 hard drives 
512KB pipeline bunt cache, flash BIOS 
Memory upgradable to 1GB ECC SDRAM 
3Com Fan EtherNct 10/100 PCI network adapter 
12/20X variable speed SCSI CD-ROM drive 
Optional support for dual monitors 
DM1. software and hardware management support 
Wavetable stereo sound with speakers 
Microsoft* IntdliMousc' 

Microsoft Window NT* Workstation 



POWERDIGM Xsu 


Dual Intel 300MHz Pentium II processors 
Samurai chip set 
128MB ECC SDRAM 
Iomega lGBJaz SCSI drive 
Fire GL 4000 15MB 3DRAM/16MB CDRAM 
4GB Uhra-Wide SCSI-3 hard drive 
21" Hitachi Super Scan CM 801 (20" display) .26dp monitor 
Supports dual processors 
Supporo IDE Ukta ATA and multiple 
Ultra- Wide SCSI-3 hard drives 
512KB pipeline bunt cache, flash BIOS 
Memory upgradable to 1GB ECC SDRAM 
3Com Fast EtherNct 10/100 PCI network adapter 
12/20X variable speed SCSI CD-ROM drive 
Optional support for dual monitors 
DM1, software and hardware management support 
Iomega jaz SCSI drive with 1GB removable cartridge 
Wavctable stereo sound with speakers 
Microsoft IntefliMouse 

Microsoft Windows NT Workstation "" 

5-year/3-sTar Micron Power / $0 2AQ 

limited warranty ( Oj^/V/O 

—2^ rial Lease 5263/ too. 


Power and grace. The Micron™ 
Powerdigm™ is the definitive 
workstation for the most astute 
user. It’s the perfect balance of 
performance, power and value. 

So perfect, in fact, PC Magazine 
named it the 1997 Workstation of 
the Year. The Powerdigm XSU “is 
simply the fastest, most powerful 
PC I’ve ever used — the most 
exciting PC on the planet,” said 
PC Magazines guru Jim Seymour. 

The logical choice. With more 
than 400MB per second through- 
put, rendering drawings and CAD 
applications is faster than ever. 
Business finance or high-end 
graphics applications are incredible 
too. With Micron’s own Samurai™ 
core logic, the Powerdigm delivers 
64-bit 66MHz PCI bus, in a 
system based on Intel architecture, 
and supports dual monitors, dual 
Pentium® II processors and more. 

Team work. We back our systems 
with our award-winning team of 
customer service, technical sup- 
port experts and industry leading 
warranties. In fact, readers of 
Home PC recently ranked Micron 
number one in overall reliability 
and technical support. 


Call Micron today. 

Get the Micron 
Powerdigm work- 
station. Its 
Micron’s 
masterpiece. 



Call now to order. 
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888 - 669-0971 

www.micronpc.com 
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Configured For Your Life" 






How far do you want to go? 



It’s not a destination. It’s more like America’s destiny. And NASA is leading the way 
Our Consolidated Space Operations Contract team will play a vital role every step of the way. With our 
unmatched space operations experience and expertise, we will help NASA realize significant reductions in 
operating expenses. Letting NASA focus on what it does best: explore the heavens. 
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NASA 

Commercial 

Technology 

Team 


NASA's R&D efforts produce a robust supply of promising technologies with applications in many 
industries. A key mechanism in identifying commercial applications for this technology is NASA's 
national network of commercial technology organizations. The network includes ten NASA field cen- 
ters, six Regional Technology Transfer Centers (RTTCs), the National Technology Transfer Center 
(NTTC), business support organizations, and a full tie-in with the Federal Laboratory Consortium 
(FLC) for Technology Transfer. Call (206) 683-1005 for the FLC coordinator in your area. 


NASA’s Technology Sources 

If you need further information about new technologies presented in NASA Tech Briefs, 
request the Technical Support Package (TSP) indicated at the end of the brief. If a TSP is 
not available, the Commercial Technology Office at the NASA field center that sponsored 
the research can provide you with additional information and, if applicable, refer you to the 
innovators). These centers are the source of all NASA-developed technology. 


Ames Research 
Center 

Selected techno- 
logical strengths: 
Fluid Dynamics; 
Life Sciences; 
Earth and 
Atmospheric 
Sciences; 
Information, 
Communications, 
and Intelligent 
Systems; 

Human Factors. 
Bruce Webbon 
(650) 604-6646 
bwebbon@mail. 
arc.nasa.gov 

Dryden Flight 
Research Center 

Selected techno- 
logical strengths: 
Aerodynamics; 
Aeronautics 
Flight Testing; 
Aeropropulsion; 
Flight Systems; 
Thermal Testing; 
Integrated 
Systems Test 
and Validation. 
Lee Duke 
(805) 258-3802 
dukeWouie.dfrf. 
nasa.gov 


Goddard Space 
Flight Center 

Selected techno- 
logical strengths: 
Earth and 
Planetary 
Science 

Missions; LIDAR; 

Cryogenic 

Systems; 

Tracking; 

Telemetry; 

Command. 

George Alcorn 

(301) 286-5810 

galcom@gsfc. 

nasa.gov 

Jet Propulsion 
Laboratory 

Selected techno- 
logical strengths: 

Near/Deep- 
Space Mission 
Engineering; 
Microspacecraft; 
Space 

Communications; 

Information 

Systems; 

Remote Sensing; 
Robotics. 

Merle McKenzie 
(818)354-2577 
merie.mckenzie @ 
ccmail.jpl.nasa.gov 


Johnson Space 
Center 

Selected techno- 
logical strengths: 
Artificial 
Intelligence 
and Human 
Computer 
Interface; 

Life Sciences; 
Human Space 
Flight Operations; 
Avionics; Sensors; 
Communications. 
Hank Davis 
(713)483-0474 
hdavis@gp101.jsc. 
nasa.gov 

Kennedy Space 
Center 

Selected techno- 
logical strengths: 
Environmental 
Monitoring; 
Sensors; Corrosion 
Protection; 
Bio-Sciences; 
Process Modeling; 
Work Planning/ 
Control; 
Meteorology. 

Gale Allen 
(407) 867-6626 
galeallen-1@ 
ksc.nasa.gov 


Langley Research 
Center 

Selected techno- 
logical strengths: 
Aerodynamics; 
Flight Systems; 
Materials; 
Structures; 
Sensors; 
Measurements; 
Information 
Sciences. 

Dr. Joseph S. 
Heyman 
(804) 864-6006 
j.s. heyman 
@larc. nasa.gov 


Lewis Research 
Center 

Selected techno- 
logical strengths: 
Aeropropulsion; 
Communications; 
Energy 
Technology; 

High 

Temperature 

Materials 

Research. 

Ann Heyward 
(216) 433-3484 
cto@ 

lerc.nasa.gov 


Marshall Space 
Flight Center 

Selected techno- 
logical strengths: 
Materials; 
Manufacturing; 
Nondestructive 
Evaluation; 
Biotechnology; 
Space 
Propulsion; 
Controls and 
Dynamics; 
Structures; 
Microgravity 
Processing. 

Sally Little 
(205) 544-4266 
sally.little@msfc. 
nasa.gov 


Stennis Space 
Center 

Selected techno- 
logical strengths: 
Propulsion 
Systems; 
Test/Monitoring; 
Remote Sensing; 
Nonintrusive 
Instrumentation. 
Kirk Sharp 
(601) 688-1929 
ksharp@ 
ssc.nasa.gov 


NASA-Sponsored Commercial Technology Organizations 

These organizations were established to provide rapid access to NASA and other federal R&D and 
foster collaboration between public and private sector organizations. They also can direct you to the 
appropriate point of contact within the Federal Laboratory Consortium. To reach the Regional 
Technology Transfer Center nearest you, call (800) 472-6785. 


Joseph Allen 

National Technology 
Transfer Center 

(800) 678-6882 


Ken Dozier 

Far-West Technology 
Transfer Center 

University of Southern 

California 

(213) 743-2353 


Dr. William Gasko 
Center for Technology 
Commercialization 

Massachusetts 
Technology Park 
(508) 870-0042 

J. Ronald Thornton 

Southern Technology 
Applications Center 

University of Florida 
(904) 462-3913 


Gary Sera 

Mid-Continent 
Technology Transfer 
Center 

Texas A&M University 
(409) 845-8762 

Lani S. Hummel 

Mid-Atlantic Technology 
Applications Center 

University of Pittsburgh 
(412) 383-2500 


Chris Cobum 

Great Lakes Industrial 
Technology Transfer 
Center 

Battelle Memorial 
Institute 
(216) 734-0094 


NASA ON-LINE: Go to NASA’s Commercial Technology Network (CTN) on the World Wide Web at 
http://nctn.hq.nasa.gov to search NASA technology resources, find commercialization opportunities, 
and learn about NASA’s national network of programs, organizations, and services dedicated to tech- 
nology transfer and commercialization. 


NASA Program Offices 

At NASA Headquarters there are 
seven major program offices that 
develop and oversee technology pro- 
jects of potential interest to industry. 
The street address for these strategic 
business units is: NASA Headquarters, 
300 E St. SW, Washington, DC 20546. 


Carl Ray 

Small Business 
Innovation Research 
Program (SBIR) & 

Small Business 
Technology Transfer 
Program (STTR) 
(202)358-4652 
cray@mail.hq. 
nasa.gov 

Dr. Robert Norwood 

Office of Aeronautics and 
Space Transportation 
Technology (Code R) 

(202) 358-2320 
morwood@mail. hq. 
nasa.gov 

Philip Hodge 

Office of Space Flight 
(CodeM) 

( 202)358-1417 
phodge@osfms l.hq. 
nasa.gov 


Gerald Johnson 
Office of Aeronautics 
(Code R) 

(202)358-4711 
g Johnson@aemmail. 
hq.nasa.gov 

Bill Smith 

Office of Space Sciences 
(Code S) 

(202)358-2473 
wsmith@sm. ms. ossa. 
hq.nasa.gov 

Bert Hansen 
Office of Microgravity 
Science Applications 
(Code U) 

(202) 358-1958 
bhansen@gm. olmsa. 
hq.nasa.gov 

Granville Paules 
Office of Mission to 
Planet Earth 
(Code Y) 

(202) 358-0706 

gpaules@mtpe.hq. 

nasa.gov 


NASA's Business Facilitators 

NASA has established several organi- 
zations whose objectives are to estab- 
lish joint sponsored research agree- 
ments and incubate small start-up 
companies with significant business 
promise. 


Dr. Jill Fabricant 

Johnson Technology 

Commercialization 

Center 

Houston, TX 
(713)335-1250 


Joe Boeddeker 

Ames Technology 

Commercialization 

Center 

San Jose, CA 
(408) 557-6700 


Wayne P. Zeman 
Lewis Incubator for 
Technology 

Cleveland, OH 
(216) 586-3888 


Dan Morrison 
Mississippi Enterprise 
for Technology 

Stennis Space 
Center, MS 

(800) 746-4699 


If you are interested in information, applications, and services relating to satellite and aerial data for Earth resources, contact: Dr. Stan Morain. Earth Analysis Center, (505) 277-3622 
For software developed with NASA funding, contact the Computer Software Management and Information Center (COSMIC) at phone: (706) 542-3265; Fax: (706) 542- 
4807; E-mail: http://vwvw.cosmic.uga.edu or service@cosmic.uga.edu. 
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The only CAD program that 
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Since AutoCAD u uses the same 
native DWG drawing file format as 
AutoCAD, any drawing you read or 
wme with AutoCAD it is the same 
as with AutoCAD Every time. 
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Other CAD programs modify drawings 
as they read and write the AutoCAD 
DWG file format, causing imprecise 
measurements, missing elements, 
changed text and mconect Ine types 

. 100 % 

(oXNG) 

PURE ' 


AutoCAD* is the universal language of design 
— the world CAD leader. And there's only one CAD 
program that's truly compatible: AutoCAD'u 97. 
Now AutoCADs 97 is compatible with other 
leading standards, including Microsoft* Office 97. 

The Essence of AutoCAD. 

Perfect for designers or projects that do 
not require full-blown AutoCAD capabilities, 
AutoCADu 97 works as a drafting tool for 
preliminary sketches, detail drawings or final 
designs. And now it's even easier. In addition 
to complete Internet tools, our new Content 
Explorer** allows you to drag and drop existing 
blocks and drawings. 

Best of all, AutoCADs 97 lets you share 
files, worry-free, with more than 2 million 
AutoCAD and AutoCADu users worldwide — 
from colleagues to clients to contractors. 


100% Full R1 4 Compatibility. 

AutoCADu 97 is compatible with every version 
of AutoCAD, including R 14. Other CAD programs 
claim to read and write AutoCAD's native DWG 
drawing file format. And that can be risky because 
you could end up with drawing errors. Since 
AutoCAD and AutoCADu 97 use the same DWG 
file format, you can share files easily — without 
errors. No lost line types, changed dimensions or 
jumbled fonts. No long waits for loading or saving. 
And, most importantly, no miscommunication 
of ideas. 

AutoCADu 97 is available for an ESP of $489 at 
software retailers and authorized Autodesk dealers. 
Call 1-800-225-1076 and ask for DemoPak A574 or 
visit us on the Web at www.autodesk.com/a574. 
Then get ready to speak the universal language of 


design. Fluently. 

c ' 

See your local software reseller or call 1-800-225-1 076 for upgrade information or DemoPak A574. |[jj AlltOClGsk 


X 

O 
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Product of the Month 



IOtech, Cleveland, OH, has intro- 
duced Personal Daq , the first full-fea- 
tured PC-based data acquisition systems 
to fully utilize die Universal Serial Bus 
(USB), providing a single-cable connec- 
tion to a PC with no battery or power 
cables required. The Personal Daq/55 
data acquisition system offers 22-bit A/D 
resolution, 10 single-ended or 5 differ- 
ential analog or thermocouple input 
channels, 16 programmable ranges, 
500V optical isolation, 8 digital I/O 
lines, and 2 frequency/pulse input chan- 
nels. The Personal Daq/56 offers twice 
as many input channels and digital I/O 
lines. A PDQ Expansion Module can 
be snapped on to the Personal Daq for 
additional channel capacity. Both mod- 
els are a compact 7" long and can be 
located up to five meters from the PC, 
allowing them to reside close to the 
point of measurement Daq View Out- 
of-the-Box graphical display and data 
acquisition software is included for easy 
system configuration and set-up. The 
Personal Daq/55 is priced below' $700; 
the 56 model is priced at about $1,000. 

For More Information Circle No. 790 


DON'T FORGET! 

... to vote for 1997 Readers' Choice Product 
of the Year. The deadline has been extended 
to January 30 for casting your vote. 
All voters will be entered automatically in a 
random drawing to win valuable prizes! 
See page 35 for details. 


Seeking 

Solutions 


NASA’s Office of Life and Microgravity Science 
and Applications (OLMSA) and the Juvenile 
Diabetes Foundation (JDF) are soliciting new 
technologies that would improve existing meth- 
ods of measuring individuals’ levels of blood glucose, hormone, and other 
physiological analytes without blood sampling. Both agencies have acknowl- 
edged a mutual interest in promoting research and development of a non- 
invasive or minimally invasive method of biochemical measurement to be 
used in both a spacecraft environment and a clinical setting. 
A workshop planned for April 1998 will identify the more promising tech- 
nologies and explore opportunities for public/ private partnerships in devel- 
oping and marketing those technologies. Research Triangle Institute of 
North Carolina is supporting both agencies in this technology transfer. 
Interested researchers can visit the project’s web site at: http://www.rti. 
org/technology/nasa-jdf. The site includes a detailed problem statement 
and a form for submission of technology responses. 
For more information , contact Dan Winfield of Research Triangle Institute at 

919-541-6431 or e-mail: winfield@rti.org 


NASA Tames a Paper Beast 


Researchers at NASA’s Goddard 
Space Flight Center in Greenbelt, 

MD have developed a software tool 
that uses the Internet to completely 
eliminate the paperwork necessary 
to document and manage complex, 
widely distributed processes. Led by 
Dr. Barry E. Jacobs of Goddard’s 
National Space Science Data Center, 
the team that developed the tool — 
called Electronic Handbooks (EHBs) 

— worked in partnership with REI Systems of Vienna, VA under the Small 
Business Innovation Research (SBIR) program. 

“Cher the past two years, we have applied Electronic Handbooks to the 
entire SBIR process at NASA. This effort, which manages roughly 35 per- 
cent of all of NASA’s new contracts, is the largest, end-to-end, completely 
electronic Internet use in the Federal Government to date,” said Jacobs. 

“With EHBs, we can achieve roughly a one-third reduction in the time 
required to process 2,500 SBIR proposals, while simultaneously achieving 
a $300,000 operational cost reduction,” according to Paul Mexcur, NASA’s 
SBIR program manager at Goddard. 

Users do not need formal training, and only require a microcomputer 
with Internet access. When an EHB is implemented, file server resources 
are identified and allocated. The method has led to interest from other 
functions in NASA, including the Education Program, Patents 
Management, and Mission Management segments. 

Jacobs said that NASA is working with Old Dominion University to 
implement EHBs in graduate programs management, including admis- 
sions, coursework, and doctoral research. “We expect interest from com- 
mercial areas as well, as firms seek to exploit the advantages of the 
Internet,” Jacobs added. Wayne Hudson, chief of Goddard’s Technology 
Commercialization Office, predicted that with potential use in “insurance, 
medical, legal, tax, and many other applications, this technology' has the 
potential to totally restructure the way all these processes are done.” 

For more information on EHBs , con tact Bill Steigerwald of NASA Cioddard at 
301-286-0039 or e-mail Bill at william.a.steigerwald.l@gsfc.nasa.gov 
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Technical Graphics 

MATLAB 5 lets you visualize physical 
phenomena like this shock wave 
propagating in a fluid. 



Mapping 

The new MATLAB Mapping Toolbox 
can be applied to environmental, 
oceanographic, and defense 
applications. 



Image Processing 

This Radon transform of a spine 
X-ray illustrates one of the many 
uses of the Image Processing 
Toolbox. 


Now see what 
you think. 

New MATLAB 5, now with advanced 
visualization and a complete language 
for application development. 


New Visualization Power 

Now you can quickly create more 
informative and revealing 2-D and 
3-D graphics directly in MATLAB 5. 
Gain insights into complex systems 
using capabilities like lighting and 
shading, camera control and texture 
mapping. Efficient new algorithms 
make even irregularly-sampled data 
display faster and easier. 

Multidimensional Arrays 
and Structures 

Now the MATLAB matrix 
computing language supports 
multidimensional arrays and user- 
definable multitype data structures. 
MATLAB 5 includes a full set of 
functions for manipulating and 
analyzing multidimensional data, 
and even visualizing 3-D slices. 


Application Development 

A host of language and data 
management enhancements make 
algorithm and application 
development fast and intuitive. 

We added: 

• visual debugger/editor 

• function performance profiler 

• point-and-click GUI builder 

• object-oriented programming 

New Toolboxes 

Companion toolboxes offer 
application-specific graph types, 
analysis functions, and interactive 
interfaces. New and updated 
toolboxes include: 

Mapping Toolbox 
Image Processing Toolbox 
Signal Processing Toolbox 
Control System Toolbox 


See how MATLAB 5 can work for you. Call for your 
free copy of the MATLAB 5 Special Edition Newsletter. 


MATLAB 

Call 508-647-7000 
Visit www.mathworks.com/ntb 

Die MoHiWodts, Inc • 24 Prime PoHi Way. Natick, MA 01 760-1500 USA 

let (508) 647-7000 • fox: (508) 647-7101 • e-moil: mfo@mothwofks.com • http://www.mothworks.com 

Ea ploytt opportunities imp//ww»nKifh«mHt\ com/newtobshtml • CooMdHK OEM/VAI program hnp//mrwrrwthwks um/om 
Outs* U S and Grata, artoct tostrdfc ♦ 41 2 *8-431 1 • Bmehu: + 31 (0) 112 51 7644 • Brtz* ♦ 55-11414-3144 • Cudi Ropetfc ♦ 42 24144 1 74 
Frrac ♦ 33 (0) 41-1447-14 • Gerwy/Antric ♦ * 241470750 • tadfe ♦ »140-5-S*330 • hnefc ♦ 172-3-541 -SI 51 • Nly: *31-11 24MWX) 
Japac * 01 -3-5970-5410 • ftorec * 12 2 5541257 • New Zeola* * 447431-9102 • Poirat * 4t-IM7 334« • Smfcafc * 44*15-30-8 
Siagapere/IMmic * 65442482 • SoaHi Afrfcc * 2711854230 • Spra/Perfagob * 34*)3415*-04 • Switi * 41314542020 
Torwoe: - 004 (0) 2-5054525 • Uaittd Kingdom: * 44183423-200 

© 1997 by Ihe MoitWorks. I*. 41 rigfits leswved MAHAB ml Senutt <n mgstwd iradwwb of n» 
regstared mutamorks of Owe rasped** hokters. Mop Osoo of Europe: U.S. Defense Mopping Agency 
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Reader Forum 

Reader Forum is devoted to the thoughts , concerns , questions , arzd commen ts of our readers. If you have a comment , a question 
regarding a specific technical problem , or an answer to a question that appeared in a recent issue, send your letter to the address below. 


Through NASA Tech Briefs, we are 
finding sources of components and 
techniques to develop a line of wildlife 
telemetry products to track water fowl, 
song birds, reptiles, and amphibians. 
Thank you. 

Robert V. Allen, President 
Micro International 
Nashville, TN 
rvamii@bellsouth.net 


We are looking for assistance in 
obtaining information on manufactur- 
ers of special thin-wall tubes made of 
stainless steel, copper/ nickel, and other 


materials to meet MIL-SPECs. Thank 
you for any assistance. 

Jack Botts 
Square D 
Missouri Plant 


I am looking for prices, specs, and 
brochures from manufacturers of disk- 
ette duplicating devices. I need to repli- 
cate IBM-format PC 3.5" diskettes, 40 to 
300 per hour, text only, on a regular 
basis. Thank you for any assistance. 

G.W. Jones, Owner 
Allende Del Rio Productions 
Las Cruces, NM 


The November 1997 Reader Forum 
included a request from Dr. John 
Morrison on where to locate an elec- 
tronic slope sensor. Lucas Sensing 
Systems of Phoenix, AZ, manufac- 
tures the AccuStar * II dual-axis cli- 
nometer that measures level, angle, 
and tilt. 

Jacob Klein, President 
K&C Metal Brazing Engineers 
Southfield, Ml 


(Editor's Note: Thanks for the suggestion , Jack. 
Lucas Sensing Systems can be contacted at 800- 
545-3243; Fax: 602-582-3520.) 


Post your letters to Reader Forum on-line at: www.nasatech.com or send to: Editor, NASA Tech Briefs , 317 Madison Ave., 
New York, NY 10017; Fax: 212-986-7864. Please include your name, company (if applicable), address, and phone 
number or e-mail address. 





Simple temperature measurement from -20 C to 300 C 
Laser sight pinpoints measured spots. 
Automatic-backlit LCD display at dark places by a 
brightness sensor 

Automatic power off tor saving battery life 

Audible buzzer high alarm standard 

Emissivity adjustable from 0.30 to 1.90 in 0.01 steps 


Handheld Infrared Thermometer 


Model 

Measurement and Control System 


-TA 


CHINO Works America Inc. 

VtCTORA BUSINESS PARK 18005 SO. SAVARONA WAY. CARSON. CALIFORNIA 90746 
TEL:21 3-321 -3943/45 FAX.310-532-7195 

CHINO CORPORATION 

32-8, KUMANO-CHO. ITABASHI-KU, TOKYO 173. Japan 
TEL03-3956-2171 FAX .03-3956-091 5 
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NEW FROM ASTRO-MED! 


30 Channels! 
Brilliant Monitor! 
Huge Memory! 
Laser Resolution chart! 

TRUE FIELD RECORDED 



■ Bright, High Response Monitor 

■ 10, 20 or 30 Waveform Channels 

■ Laser Quality (300 dpi) Chart Resolution 

■ Huge 512 KSample Memory per Channel 
for Data Capture and Analysis 

■ True Portability: Internal Battery and AC 

■ Record up to 500 V Peak (Isolated) at 25 kHz 
Response 

■ Analyze Data with FFT, etc. 

■ On-Board Floppy Drive for Setup and Memory 
Transfer 

■ Wide Format 11-Inch Chart 

The all-new Dash 10 lets you receive up to 30 waveform 
channels (DC to 25 kHz), see the data in real time on the 
bright high-speed vacuum fluorescent monitor, record with 
laser quality fidelity, and at the same time capture the data 
for playback and analysis. Now you can do all this on a truly 
portable package powered by internal battery or AC. The 
Dash 10 comes with a powerful software package, has a 
floppy disk for updates and data archiving, plus 
RS-232 and GPIB. 

Phone, fax or write for details! 

m^Astro-Med, Inc. 

Astro-Med Industrial Park, West Warwick, Rhode Island 02893 
Phone: (401) 828-4000 • Toll-Free (800) 343-4039 • Fax: (401) 822-2430 
In Canada Telephone 1-800-565-2216 



\ x ■ 4 - \ 


Sales and Service Centers throughout the U.S. and Canada 

Astro-Med is system certified to ISO 9001 


For More Information Write In No. 558 






There are 
a ton of reasons 
to use Vespel just 
about anywhere. 


The reasons to use Vesper polyimide parts and shapes 
keep piling up. And not just because they stand up to heat, 
friction, pressure and aggressive environments - with 
minimal or no lubrication. Manufacturers are finding that 
Vespef parts in a wide range of applications can really 
trim the bottom line. That’s because the reliability and 
long life of Vespel* parts can make them the most cost- 
effective choice for general applications in the long term. 


If your applications require parts that can withstand 
extreme temperatures (cryogenic to 550 F), Vespel* should 
be your first choice. Vesper should also be considered 
for parts that rub together, if metal parts are too noisy, 
or if fluid flow needs to be controlled. 

Superior performance and reliability aren’t the only 
ways Vespel* can save you money. Often, you can con- 
solidate two or more existing parts in one Vesper piece. 


Seal Rings. 

In the assembly of automobile 
transmissions, and farm and 
construction equipment. 

Vesper seal rings reduce 
costs by replacing expensive 
metal rings, which can fracture 
or deform during assembly. 
They also reduce warranty 
costs by producing 
a better seal. 




W 


Bushings. 

In aircraft engine vanes. Vesper bushings withstand high-frequency 
vibration dithering and offer excellent stability and lubricity at extreme 
temperatures. They also reduce assembly time. 


Thrust Washers. 

In construction equipment transmissions, Vespel* 
thrust washers reduce costs and manufacturing time 
by eliminating the need for secondary machining. 
Vespel* washers also withstand high pressure and 
exhibit minimal wear with limited or no lubrication. 


Thrust 

Devices. 


The automotive industry counts 
on Vesper thrust devices because 
they reduce friction, extend 
component life and can be easily 
molded What’s more, the variety of 
Vespel" grades allows 
manufacturers 
to specify the 
properties they 
need most. 


Insulators. 


In plasma- arc cutting torches, 

Vespel" insulators provide superior 
strength and durability at high 
temperatures up to 550 F, lasting 
up to six times longer than 
fragile ceramic insulators. 


Compressor 
Discus Valves. 

Supermarkets are cooling 
foods more efficiently with 
discus compressors, featuring 
components made of Vespel" 
Vespel" not only reduces 
energy and noise levels, but 
it also offers excellent 
wear resistance. 

The Vespel" part 
is expected 
to operate 
for 15 years 
without failure. 


Stripper Fingers. 

Thanks to its high temperature 
resistance. Vespel" parts are 
ideal for copier stripper 
fingers. The Vespel" fingers 
resist heat as well as toner 
buildup, allowing a greater 
number of copies 
without part changes. 


And Vesper parts can be direct-formed, 
which eliminates machining costs. 

When you consider how cost-effective 
Vesper parts can be in the long term, 
it’s clear that we don’t just make better 
bushings, bearings, washers and seals. 
We make better sense. 
www.dupont.com/enggpolymers 


IF YOU WANT 
TO GET TECHNICAL 


For information, 
call 1-800-426 7246. 

Or write: DuPont Vesper 
Product Information 
Centec P.0. Box 1138, 
Bloomfield Hills. Ml 
48303-1138. 


Vespel’ 


Folyimide Parts and Shapes 
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Celebrate NASA’s 


Years 


4 0 



Do you think about NASA when you tee off for an afternoon of golf, or when you set out on a leisurely bike 
ride? And does NASA come to mind when you dive into your pool or go grocery shopping? These are just a few of 
the myriad ways NASA touches our lives every day. 

The National Aeronautics and Space Administration began operations on October 1, 1958. Congress indicated in 
NASA's original charter that it must share with U.S. industry any commercially promising technology developed in the 
course of research and development In 1962 — to refute charges that Apollo expenditures would serve only the 
space program — Administrator James E. Webb created NASA's technology utilization program. Its goal was to identi- 
fy and disseminate space technology that could be adapted for civilian applications. 

NASA publications spread the word on innovative technology and seven regional technology transfer centers were 
established. During its first 40 years, 30,000 "aerospace spinoffs" have been identified — secondary applications of 
space technology that affect our daily lives. About 2,000 new applications are emerging every year. New products 
have ranged from solid-state electronics, to smoke alarms, to sports equipment, to patient-monitoring systems. As 
the 21st century approaches and NASA reaches even further into space, die transfer of space technology promises 
continued improvements to life on Earth. 

In each issue this year, NASA Tech Briefs will look back at a sampling of the most successsful of these spinoff tech- 
nologies, and take a look at new commercial applications of NASA technology that are bolstering American business 
today. Each month, well highlight a specific area in which NASA technology has been used to create products that 
we depend on — from computers, to medical and healthcare advances, to manufacturing and environmental protec- 
tion, and this month's focus. Consumer Products. 

The following success stories and spinoff technologies in apparel, sports equipment entertainment food, and home 
products may make you think of NASA the next time you reach for your sunglasses or slalom down a ski slope. 



Kaman Aerospace Company was started by Charles H. 
Kaman, an aerospace engineer who began producing heli- 
copters of his own design. His machines soon propelled the 

company into one 
of the nation’s top 
helicopter manu- 
facturers, and won 
large Department 
of Defense con- 
tracts. But a reces- 
sion in the 1960s 
caused Kaman to 
diversify the com- 
pany into other 
areas. So, as an 
accomplished gui- 
tarist, Kaman de- 
cided to turn to 
musical instru- 
ments, and used 
aerospace technol- 
ogy to improve the 
sound quality of 
acoustic guitars. 


Helicopter design requires eliminating vibradon; guitar 
builders try to incorporate vibradon into their design. NASA, 
the military, and Kaman ’s own company had spent years 
studying how to eliminate vibradon. Kaman took that knowl- 
edge, reversed it, and applied it to enhance vibradon, creaung 
a guitar with superior sound. 

After two years of vibration analysis, Kaman produced a 
bowl-like guitar that provided a rich, constant tone through- 
out the guitar’s range. But since wooden guitars can crack, 
Kaman again borrowed from aerospace research on com- 
posite materials and chose fiberglass for the guitar’s surface. 
He incorporated aircraft manufacturing techniques such 
as the use of jigs and fixtures to assemble the guitar. The 
result was the Ovation* Roundback guitar, which was an 
instant success. 

Kaman formed a subsidiary company, Ovauon Instruments, 
and produced guitars for professional entertainers. Cost-effec- 
dve manufacturing improvements allowed him to move into 
lower-priced fields, making Ovadon guitars one of the top 
acousdc guitar manufacturers. Ovadon Instruments is now 
part of a mulunadonal manufacturing and distribudon endty 
known as Kaman Music Corp. (KMC), headquartered in 
Bloomfield, CT. Its four manufacturing divisions, three distrib- 
udon divisions, and intemadonal markedng group enjoy com- 
bined annual sales of $100 million. 


C.W. -Bill" Kaman, II, is president of Kaman 
Music Corp. and son of founder Charles Kaman. 
The original Ovation Roundback guitar (center) 
is shown with some of the company's more 
current instruments. 
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Snack Foots fro® Span 

During the 1960s, as the duration of manned space flights 
and the number of astronauts increased, NASA sought ways to 

provide meals 
that were appetiz- 
ing and nutri- 
tious, while being 
easily prepared 
and low in weight. 
One technique 
that came out of a 
series of research 
contracts with 
food processing 
companies was 
freeze-drying, in which water is extracted from foods by dehy- 
dration at very low temperatures. Freeze-drying of freshly 
cooked food locks in flavor. The cooked food is then sealed 
in special pouches that block out moisture and oxygen, the 
principal causes of food deterioration. The food can then be 
stored for long periods without refrigeration. 

One of the companies that has successfully commercialized 
this technology is Action Products International Inc. (APII), 
which focuses on a special market niche: freeze-dried snack 
food, including the first freeze-dried ice cream. APII offers 22 
varieties of Action Snacks™ and Adventure Foods, among them 
yogurt, apples, sliced bananas, whole strawberries, french fries 
and, the newest and most popular, cheese pizza. These foods 
are cooked, then quickly frozen to -40'F. Slow heating in a vac- 
uum chamber removes moisture by turning ice crystals formed 
by the process to vapor. APII says the final product retains 98 
percent of the nutritional value of the fresh-food equivalent 
and weighs only 20 percent of what it did in its original form. 

Action Snacks are sold at 1 1 NASA facilities, in addition to 
many museum, planetarium, and corporate employee shops. 
The company also exports its products to Europe and Asia, and 
enjoys sales of several million dollars a year. 



NASA’s Johnson Space Center conducted a research pro- 
gram in the 1960s aimed at developing a small, lightweight 
water purifier that would 
require no astronaut moni- 
toring and minimal power 
in order to supply pure 
drinking water for the 
Apollo crews for up to two 
weeks. An electrolytic silver 
ion generator slightly larger 
than a pack of cigarettes and 
weighing less than ten 
ounces was designed. 

Mounted in various loca- 
tions in the potable water 
supply on the Apollo — and 
then on later spacecraft — 
the units dispersed silver ion 
concentrations of 100 to 300 
parts per billion to elimi- 
nate the bacteria in the 
water within hours. 

In the decades since its 
invention, several companies 
have acquired NASA licenses to commercialize the technology 
in water management systems. Clearwater Pool Technologies 
of Largo, FL, uses silver/ copper ionization to purify' water in 


the Marine Science Center dolphin and turtle pools. The 
ClearWater Pool Purifier consists of a microcomputer that 
monitors water conditions; a pair of metallic electrodes; and a 
rheostat controller. 

The company also produces systems for cleaning spas, hot 
tubs, water recycling systems, systems for bacteria and algae 
control in ponds, hospital water purification systems, and 
drinking water purification systems in Latin America and the 
Caribbean. 



V IN M0( Rts ... 

Comfort Products Ltd. of Aspen, CO, a footwear design and 
development firm, adapted astronaut protective clothing tech- 
nology to the design of ski boots in the 1970s. The company 
used heating element circuitry that 
kept Apollo astronauts warm to create 
rechargeable foot-warming devices that 
were built-in to ski boots at the manu- 
facturing stage. 

Two decades later, the company 
again applied NASA technology to ski 
boots. Working with Raichle Molitor 
USA, Comfort Products developed 
the Raichle Flexon ski boot concept 
that adapts the accordion-like corru- 
gations of a space suit joint. Raichle 
uses Flexon technology in a number of its ski and snow- 
boarding boots. The Flexon system consists of a chambered 
bladder filled with tiny hollow ceramic spheres sewn into the 
inner boot. The spheres adapt to the contours of the wear- 
er’s foot, providing a custom fit. 


1980s 

m CyCKIS UffcaRI 

Industrial designer and cyclist 
Jim Gentes formed Giro Sport 
Design in Soquel, CA, to design 
and manufacture a cool, light- 
weight aerodynamic bike helmet 
The result was the Giro Prolight, 
which was designed with airfoil 
technology developed during 
World War II by NASA’s prede- 
cessor, NACA, to reduce drag on 
fighter planes. 

Aerodynamic ist Raymond M. 

Hicks of NASA’s Ames Research 
Center helped Gentes adapt the technology to the helmet 
design, incorporating vents in the front and back to let air 
flow through. 

Introduced in 1986, the helmet was the first in a line of Giro 
models, which include the Aerohead, Hammerhead, and the 
Air Attack. Gentes’ friend and world-class cyclist Greg LeMond 
wore the Air Attack when he won the 1989 Tour de France. 






Jim Gentes wearing the Giro 
Prolight helmet. 
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Shape Shitting 


Shape Memory Effect (SME) is the ability of certain metal 
alloys to change from one shape to another when subjected to 
a temperature change, a direct result of a transformation of 
the alloy’s crystal structure. Developed in the 1960s, NASA 

renewed interest in 
SME in the 1980s. 
Memry Corporation, 
Norwalk, CT, has 
been working on 
SME alloys for 
advanced composite 
structures and space 
station applications 
since 1985, and has 
spun off a line of products for home use. 

Memry has produced, through its NASA contracts, a 
number of alloys in sheet, wire, rod, and tube forms. Adapting 
their expertise in shape memory behavior and characteriza- 
tion, Memry Technologies, a subsidiary of Memry Corp., 
applies SME alloys to produce MEMRYSAFE* and ULTRA- 


A 


VALVE™. MEMRYSAFE 
products provide protec- 
tion against scalding in 
the home by instantly 
restricting water flow in 
the shower, bath, and 
sink before reaching 
scalding temperatures. 

ULTRAVALVE is a com- 
puter-controlled bath 
and shower valve that 
allows the user to select a preferred bathing temperature, 
which is maintained by an automatic electronic control and is 
confirmed by a digital readout. 

Another company, Marchon® Eyewear of Melville, NY, has 
applied memory metal technology to produce a version of the 
material in a “smart” eyeglass frame that remembers its shape 
and its wearer’s fit. Frames made with Flexon™ snap back to 
their original shape, even after being bent in half or twisted 
like a pretzel. 



tunities for their expertise in deriving compounds from 
algae and plants. 

Now staffed by some 60 scientists, Martek has a number of 
patented products, of which Formulaid is the “flagship.” In 
1994, the year Martek was granted a U.S. patent for it, the com- 
pany signed an agreement with Nutricia, a leading European 
nutritional product manufacturer, whereby Formulaid was to 
be added to Nutricia’s infant formula for sale in Europe. 


Shoes Don't Fail Me Now 

Using space technology, athletic footwear manufacturer 
AVIA Group International of Portland, OR, created a major 
shoe advancement in the 
late 1980s. A subsidiary 
of Reebok International, 

AVIA sought to eliminate 
the unwanted compres- 
sion that occurs in athletic 
shoes, causing a loss of 
cushioning. The company 
contracted with A1 Gross 
of Lunar Tech in Aspen, 

CO, to design a shoe that 
would retain shock-absorp- 
tion and flexibility over a 
longer lifetime. 

Gross worked on the 
design of the Apollo astro- 
nauts’ space suits, and 
became lead engineer at 
ILC Industries in Dover, 

DE, which designs and 
manufactures all of 
NASA’s space suits. Gross 
eliminated foam materials from the shoe’s midsole, replac- 
ing them with a fatigue-free mechanical system — a 
rigid/flexible system similar to a pressurized space suit. 

The resulting AVIA Compression Chamber™ midsole was 
introduced to the market in 1990. 



National Basketball Association star 
Clyde Drexler puts the AVIA 
Compression Chamber shoes 
through a workout. 


Bringing Up Baby 

Commercially available infant formula benefited from 
NASA-sponsored research exploring the potential of algae as 
a recycling agent for long-duration space travel. A nutri- 
tional enrichment ingredient, an algae-based, vegetable- 
like oil known as Formulaid®, was developed and is manufac- 
tured by Martek Biosciences Corporation of Columbia, MD, 
a pioneer in the commercialization of products based on 
microalgae. The company’s founders and principal scientists 
acquired their knowledge in this area by working on the 
NASA program. 

The dietary value of Formulaid, Martek’s leading product, 
stems from two essential polyunsaturated fatty acids known as 
DHA and ARA. Many researchers believe that these substances, 
found in human milk but not in most infant formulas, are asso- 
ciated with infant mental and visual development. 

Formulaid and other Martek products originated in a 
NASA program of the early 1980s called Closed Environment 
Life Support System. Under contract to NASA, scientists at 
Martin Marietta Laboratories of Baltimore experimented 
with the use of microalgae as a food supply, a source of oxy- 
gen, and a catalyst for waste disposal on manned missions. 
When Martin Marietta dropped out of the program, several 
of its scientists left the company to seek commercial oppor- 



From Plastic to Parkas 

Working with researchers at NASA’s Ames Research Center, 
S.D. Miller & Associates of Flagstaff, AZ, developed a honey- 
comb structure that is more effi- 
cient than fibers for insulation. 

Through a Small Business 
Innovation Research (SBIR) 
grant, S.D. Miller created a light- 
weight plastic insulation for blan- 
kets and clothing that keeps the 
wearer warm, even when it gets 
wet. The insulation is non-aller- 
genic and dries five times faster 
than wool, the company says. 

S.D. Miller has manufactured 
rescue blankets using the plastic 
insulation, which is made of recycled plastic milk jugs. Red 
Cross chapters and ambulance companies are evaluating the 
blankets for use. 



24 


www.nasatech.com 


NASA Tech Briefs, January 1998 







Still puzzled about how to 
out or mart your product? 


Steel, labels, acrylic, foam, cork, leather, fabric, lace, gaskets, sail cloth, 
nylon, sandpaper, vinyl, specialty paper, wood, and plastic. Every day 
over 15,000 Synrad CO 2 lasers cut, drill and mark these and many 
other materials. Applications are practically boundless — the more you 
learn about our lasers, the more uses you will find for them. 

Simple to use with the reliability demanded by the toughest 
industrial applications. No gas bottles to replace, tools to resharpen 
or nozzles to clean — our lasers offer maintenance-ffce operation 24 
hours a day for over four years. That’s why Synrad lasers cost less 
to buy and run than other technologies. 

Integrating our lasers into your existing application is easy. We 
design our CO 2 lasers to be components — think of them as light 
bulbs — to mate with XY tables, gantry systems, or robot arms. No 
major redesigns are necessary to obtain the benefits of laser processing. 


Our all-sealed technology means no adjustments or alignment 
problems — ever. 

Eliminate die cutters, blades, scrihers or ink. The small focused laser 
beam produces sharp, clean edges and, as the process is non-contact, 
intricate patterns can be cut in thin, delicate materials with no drag — 
even at high speeds. CO 2 lasers can offer increased precision, higher 
processing speeds and less waste. 

Never used a laser before? Neither had most of our customers before 
talking to us. To learn how sealed CO 2 lasers can help improve your 
process quality and reduce your manufacturing time and costs, call 
1 .800.SYNRAD 1 today. 

www. synrad.co m 
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nd us your samples for a 
:E Process Evaluation 

Can you benefit from laser technology? Find out by sending us samples 
(remember to include a description of your current process and, if possible, 
an example of a “finished" product). Within 3-5 days you’ll receive a Synrad 
SamplePak™ containing your samples (suitably marked, drilled or cut by our 
Applications Facility), a written Materials Evaluation and more information on 
implementing laser technology. 
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Mukitteo, Washington 98275 USA 
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You Can See Clearly Now 

The Rav-Ban* Survivors* Collection of sunglasses from 
Bausch 8c Lomb, Rochester, NY, features DiamondHard* tech- 
nology, which coats the lenses with a film of diamond-like car- 
bon (DLC) that makes them ten times 
more scratch-resistant than conven- 
tional glass lenses, and reduces sur- 
face friction to lessen water spotting. 

The film coatings, supplied by 
Diamonex Optical Products Group 
of Allentown, PA, employ a modified 
version of a dual ion beam bonding 
process developed by NASA’s Lewis 
Research Center. The direct ion 
deposition coating technology was 
licensed to Air Products 8c Chemicals 
of Allentown, from which Diamonex Optical was spun-off. 

Biomedical Opdcs Company of America, North Hollywood, 
CA, manufactures the Eagle 475 polarized sunglasses, which 
are a second-generation NASA spinoff. The company devel- 
oped the Eagle 475 from a NASA-derived technology used in 
the 1980s as the basis for the Suntiger line of sunlight-filtering 
lenses. In 1991, Biomedical Optics acquired the rights to 
Suntiger coating processes and further developed the lenses 
into the Eagle 475, which absorbs 100 percent of the pho- 
towavelengths that are hazardous to the eyes, including ultra- 
violet and blue light. 

NASA Helps Kirtiy Clean Up 

A Space Act Agreement between NASA’s Lewis Research 
Center and Kirby, a vacuum cleaner manufacturer in 
Cleveland, OH, has resulted 
in a commercial vacuum line 
that employs NASA technolo- 
gy. The company was inter- 
ested in evaluating their 1994 
home care system, the Kirby 
G4~, the results of which con- 
tributed to the design of the 
new 05™ and future models. 

Kirby enlisted the help of 
NASA Lewis to better under- 
stand particle flow behavior 
and vibration. 

Using Lewis equipment 
and technical expertise, 

Kirby constructed a new 
blade design from a poly- 
mer that was then config- 
ured for a substantial reduc- 
tion in centrifugal force. 

The new blade was 300 to 
400 percent stronger than 
the previous one, and a 75 percent noise-level reduction in 
certain frequencies was achieved. 

The relationship between Kirby and Lewis continues today, 
with the two collaborating on improving airflow traits in vari- 
ous nozzle designs to optimize nozzle performance in remov- 
ing embedded dirt. 

Golfers Are Having A (Belter) Ball 

NASA aerodynamics technology helped create what Wilson 
Sporting Goods of Humboldt, TN, calls “the most symmetrical 
ball surface available." The Ultra* 500 Series golf ball has 500 
dimples arranged in a pattern of 60 spherical triangles. The 


research that led to the dimple pattern was conducted by Robert 
T. Thurman, a principal engineer of aerodynamics for Wilson. 
Thurman gained experience in aerodynamics with Martin 
Marietta Manned Space Systems of New Orleans, LA, where he 
analyzed airloads on the space shuttle. 

With Wilson, he analyzed air loads on airborne golf balls and 
their effects on the ball’s trajectory*. The Ultra 500 balls have 
dimples of three different sizes, shapes, and depth, with each 
dimple mathematically positioned for the best effect. 

Racers Keep Ttieir Cool 

The same type of thermal insulation used to shield the space 
shuttle on re-entry is being used by NASCAR race teams to keep 
drivers cooler. Temperatures in race car cockpits can exceed 150°F 
due to the extreme heat transferred into the driver’s compartment 
through the engine firewall, transmission tunnel, and floor. 

Former NASCAR driver Bobby Allison’s idea to use NASA’s 
blanket insulation in NASCAR cars has resulted in the formation 
of a new company, Bobby Allison Technologies. The company 
has introduced insulating materials manufactured by Energy “Q” 
International of Fort Worth, TX, into car racing. The first tests 
using flexible insulation were conducted in 1995 in a Ford 
Thunderbird driven by Rusty Wallace. The engine compartment 
and exhaust system were fitted with the insulation, which lowered 
the driver compartment temperatures by up to 90°F. 

The first vehicle equipped with the Energy Q insulation and 
radiant barrier material were conducted in May 1997 in a car dri- 
ven by Doug Reid. Instruments indicated that temperatures were 
lowered in the driver compartment by more than 100°F. Chrysler 
Corporation has picked up on the insulation technology, and 
may incorporate a radiant barrier exhaust heat reflector made by 
Engineered Thermal Systems of St. Johnsbury, VT, in a new 
model of the Dodge Viper. 

Looking Aliead ... 

• NASA’s Lewis Research Center has formed a partnership 
with the Ben Hogan Company to introduce NASA tech- 
nology to golfing products. Ben Hogan engineers have 
already collaborated with Lewis researchers to measure 
spin rates of experimental golf balls at die Imaging 
Technology Center at Lewis. The imaging data acquired 
has been used to design a new golf ball that will be intro- 
duced this year. Other products are being developed 
with the help of NASA Lewis. 

• Toy manufacturer Hasbro, Inc. of Pawtucket, RJ, has 
partnered witii NASA’s Langley Research Center to 
develop a line of foam glider planes that children can fly 
without having knowledge of aerodynamics. The Aero 
Nerf* gliders had to be designed to fly on the basis of 
their shape, and propulsion had to come from the toss 
of a hand. Langley engineers provided Hasbro with a 
tutorial on the physics of flying gliders, including where 
to place the wings, how to shape the foam, and the cor- 
rect tail angle. Four types of gliders are now available in 
toy stores nationwide; additions to the Aero Nerf® line 
are expected. 


Next Month: 

NASA Innovations Used In Computer Hardware 
and Information Technologies 




The Kirby G5 incorporates design 
enhancements made with assistance 
from NASA's Lewis Research Center. 
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Everyone wants a shorter 
product-to-market cycle. That’s 
why tens of thousands of 
engineers have already made 
Mechanical Desktop the best 
selling PC-based 3D modeling 
software * And now there’s 
Mechanical Desktoj) 2.0, with 
all the benefits of feature-based 
parametric solid modeling, 
NURBS surface modeling, 
assembly modeling, associative 
drafting, as well as DWG 
compatibility. And you still have 
full 2D drafting capabilities. 
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Booth 522 


Corrosion-resistan t 
hinges and fasteners 
will be displayed by 
Craftech Industries, 
Hudson, NY. Included 
are eye bolts, clevis 
hangers, beam clamps, 
self-leveling foot, han- 
dles, and hinges. 
Corrosion-resistan t 
hinges are available in 
30% glass fiber 
Isoplast™, polycarbon- 
ate, and 40% glass-filled polypropylene in a variety 
of colors. The assembly hinges are available in 
1-1/2" wide by 1-3/4" long, and 2" wide by 2-1/2" 
long sizes. The hinges are designed for applicadons 
requiring chemical resistance and strength. 

For More Information Circle No. 752 


Booth 506 

Polaris Plastics, Rancho Dominguez, CA, will exhibit 
the Ding Ring*' 1 vinyl bellows guard that wraps around 
bellows flexible tube sections that are most prone to 
handling damage. The vinyl su*aps wrap around the 
middle of the tube and fasten with Velcro strips; they 
can adjust to a variety of diameters. The wraps can be 
opened briefly for inspection 
and processing without requir- 
ing repackaging. Ding Rings also 
can be used to protect heavy 
objects such as polished shafts 
and worm gears from accidental 
scratches. Routing symbols and 
handling instructions can be 
silk-screened directly on the 
wrap for resorting operations. 
Standard sizes for tubing from 
1" in diameter are available. 

For More Information Circle No. 756 











Booth 331 


Fenner Drives, 
Manheim, PA, will 
exhibit a new line of 
custom-molded dual 
durometer belts, which 
provide frictional prop- 
erties for push, pull, or 
conveying applications. 
The homogeneously 
molded belts are avail- 
able unsupported or 
supported with high or 
low modulus reinforce- 
ments. Urethanes rang- 
ing from 35 A to 90 A can be 
molded into Fenatrak Multi- 
V, flat, timing, and special 
profile belts. The firm also 
provides prequalification, 
analysis of materials, and 
belt design. 

For More Information Circle No. 762 





Intergraph Corp., Huntsville, AL, will demon- 
strate Solid Edge"* Version 4 mechanical assembly, 
part modeling, and drawing software, which 
includes expanded part modeling using helical fea- 
tures, 3D sweep, and advanced blending. Other 
enhancements include animation of undercon- 
strained assemblies, access of data using a new view- 
er and web-enabled OLE server, and enhanced data 
translation to and from AutoCAD and MicroStation. 
The feature-based solid modeling software is fully 
compatible with Microsoft Office 97, and imple- 
ments Microsoft’s OLE for Design and Modeling 
Geometry and Topology specifications. 

For More Information Circle No. 757 


28 


www.nasatech.com 


NASA Tech Briefs, January 1998 



8ooUv,74fr 


Teckbon-NC electrically conductive 
adhesive will be displayed by Tecknit, 
Cranford, NJ. The nickel-coated 
graphite particle-filled silicone RTV is 
ready to use without mixing. It produces 
a bond that cures at room temperature; 
the bond or seal is flexible, waterproof, 
and conductive. 



144 + ConsenSys Software Corp., San Jose, CA, will exhibit RapidPDM 

^ product development management systems, including ConsenSys. The 
systems are designed for manufacturers operating in environments of 
rapid product change. ConsenSys automates document control and 
revisions, product release and change management (ECOs), and prod- 
uct structure management (BOMs) throughout the manufacturing 
process. The systems’ set-up method speeds implementation time, typi- 
cally to one to three months. ConsenSys runs on Window's 3.1/95/NT, 
is available with an embedded SQL database, and supports Oracle 7. 
ConsenSys WebLinc provides secure access to information managed by 
ConsenSys over an intranet or across the Internet. 

For More Information Circle No. 760 


The adhesive 
meets tempera- 
ture require- 
ments from 
-55°C through 
200°C. A variety 
of conductive 
adhesives filled 
with silver, silver- 
plated copper, silver-plated aluminum, 
and nickel particles also is available. 

For More Information Circle No. 755 


Booth 725 


Dayton Rogers Manufacturing Co., Minneapolis, MN, will offer 
copies of its 40-page guide on metal stamping design. Design princi- 
ples relate to tolerance, blank size and layout, holes and openings, 
contour and relationship to forms, and position and heights of forms. 
Also included are specifications and characteristics of formed and 
drawn parts, limits of burrs and flatness, dimensioning practice for tur- 
ret press, press brake and laser, and charts on related subjects. 

For More Information Circle No. 751 


N ASA Tech Briefs is proud to be the Official Sponsor of the Pacific Design Engineering Show, which will be 
held at the Anaheim Convention Center in Anaheim, CA, from January 20-22, 1 998. Produced by 
Canon Communications LLC,the show is the West Coast’s most comprehensive product and services exhi- 
bition for design engineering and manufacturing professionals, featuring more than 1,100 suppliers in three 
exhibit halls covering 1 53,000 square feet. 

As an added feature, special product pavilions will highlight Design Software and Rapid Prototyping, 
Electronics, International Markets, and Packaging. Here are some of the cutting-edge OEM products and 
services you’ll see at the show. 


Booth.4tf 


Metapor FI 00 AL air-permeable tooling mate- 
rial will be on display by PORTEC-North 
America, a division of NEST Technologies, 
Studio City, CA. The microporous aluminum 
material is steam- and water-permeable, and is 
made of 70 to 90% aluminum powder and 10 
to 30% epoxy resin. Designed for applications 
requiring consistent permeability such as in vacuum - or pressure- 
related processes, the material is available in 20" x 20” square slabs in 
thicknesses from 1/2” to 12”. It can be joined with adhesives and can 
be used to make inserts for production aluminum molds. 

For More Information Orel* No. 763 



Booth, 328 


Conductive formulations for electrophotography and other imaging- 
related applications will be displayed by Winfield Industries, Buffalo, NY. 
Custom formulations are developed with the use of proprietary chemical 
additives in a liquid-cast process, resulting in a specific and homogeneous 
level of conductivity. Consistent charge response and electrical stability over 
a range of environmental conditions is provided. The company also formu- 
lates and molds liquid-cast elastomer parts that feature shock absorption, 
abrasion and tear resistance, and resilience. Capabilities include incorporat- 
ing UHMW materials into a urethane matrix to reduce friction in sliding 
applications, Microcellular urethane foams, high-tolerance sheets for blade 
applications, squeegee materials, and thermally conductive silicones. 

For More Information Circle No. 761 


Booth- 500 



The AQLT and 
AQMLT linear 
potentiometers 
will be dis- 
played by Data 
Instruments, 
Acton, MA. The 
units incorpo- 
rate conductive 
plastic tech- 
nology called 
MystR*. An external actuator is magnetical- 
ly coupled to die position feedback ele- 
ment, and a waterproof sensor housing is 
included. The position transducers are 
designed for applications requiring 
absolute position sensing in wet and wash- 
dowTi areas or in-tank level sensing. The 
AQMLT has a 0.375” diameter body widi 
available lengths from 0.5” to 12”. The 
AQLT has a 0.50" diameter body with 
available lengths from 6” to 40". Custom 
lengths also are available. 

For More Information Circle No. 759 
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YOUR Perception 
tent COM! 

If you’ve taken cork or rubber/cork 
gaskets and seals for granted, it’s time 
to change your attitude. After all, those 
thin slices of shaped cork are a phe- 
nomenon of nature. You see, cork has 
200,000,000 cells per cubic inch, and 
more than half of those cells are air! 

This unique structure enables the engi- 
neers at GTS to create an incredible 
array of products, from gaskets in the 
automotive industry to insulation 
material for the space shuttle. 

Combining the resilient properties of 
cork with the fluid and the temperature 
resistance of various rubber polymers 
results in materials witn endless 
applications for industry. 

At GTS, we think of cork as Nature’s 

High-Tech Material. **.^m*+. 

We think vou should, too! HMH li B 

► KSSM 

261 12 1 10th Street • Trevor, Wl • 53179 
800-558-3206 • 414-862-2311 • FAX 414-862-2500 

For More Information Circle No. 403 
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Plastic Products 

for Chemical Resistance plus Strength. 


Craftech Industries, Inc. manufactures custom and 
standard high performance plastic fasteners, 
components, structural hardware, shapes and tools 
in over 85 state of the art plastics. 

Plastics materials including Isoplast™, PEEK*, PVDF, 
CPVC, PVC, Ryton x PPS, Ultem*, Glass-filled Nylon, 
Polypropylene, Teflon®, PCTFE and compounds or 
plastic alloys to meet unique applications. 

In-house manufacturing capabilities include a complete 
mold-making facility, injection molding, 

CNC and screw machining. 

New product development and 
improved design inquiries are welcome. 



8 Dock St . PO Box 636 ^UTcJTteC T1 Fax (518) 828-9468 
Hudson. NY 12534 INDUSTRIES, INC. www craftechmd.com 


Call (800) 833-5130 or (518) 828-5001 





INVESTMENT CASTING 



Case Histories and Applications 



Booth 235 


Investment Casting 
Institute, Dallas, TX, will pro- 
vide details on the investment 
casting process for design 
engineers and purchasers of 
metal components. The trade 
association represents invest- 
ment casting manufacturers 
worldwide, and will feature 
examples of the investment 
casting process. Case studies 
illustrate how investment cast- 
ings can eliminate or reduce 
machining, welding, fabrica- 
tion, or other metalworking 
processes. Also provided will 
be a list of investment casting 
manufacturers with alloys cast 
and casting size parameters, 
and brochures describing the 
process and its design 
capabilities. 

For More Information Circle No. 764 



Booth 230 

Phillips Plastics Corp., 
Prescott, WI, will display a 
line of stereolithography 
molds, which are made with a 
process similar to building 
stereolithography parts. The 
molds, however, are rein- 
forced to withstand injection 
molding conditions for up to 
50 or more cycles. The parts 
produced can be used to veri- 
fy part design and functionali- 
ty in specified materials such 
as polycarbonate, ABS, poly- 
propylene, and polystyrene. 

For More Information Circle No. 753 



Booth 209 


ITOCHU Canada, Montreal, Quebec, Canada, offers 
Fuji Prescale thin film with a layer of microencapsulated 
color forming material and color developing material. 
When pressure is applied to the film, a red color forms 
in varying density according to the amount of pressure 
and pressure distribution. The film can be used alone 
for visual inspection of pressure conditions, allowing 
users to perform pressure measurements without spe- 
cial training. The film is available in five types from 28 
PSI to 18500 PSI. Also on display will be the Prescale 
Densitometer and Pressure Reader for more precise 
analysis of Prescale film. 

For More Information Circle No. 754 
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Rubbercraft & Alloy Die Casting 
Sanders Industries Companies 


Joint Capabilities 
Lower Customer’s 
“Total Installed Cost” 

Combining both company’s advanced 
technologies allows for complete cus- 
tom-engineered solutions using extrud- 
ed or molded elastomers mated to alu- 



minum components. This 
capability allows the com- 
pany to produce com- 
pletely Finished products 
for their customers at a 
lower cost than that of 
the competition. 

Materials used for these 
capabilities include: 

Rubbercraft: 

• Fluorocarbon 
Vi ton* 

Fluorel* 


Products/Markets 

Primary markets and selected exam- 
ples include: 

• Aviation /Aerospace 

• Industrial 

• Military/ Defense 

• Telecommunications 

• Industrial 

• Electronics 

• Medical Equipment 

Key Executives 

• Mike Cassidy, Chief Financial 
Officer 

• Leigh M unsell, Sr. Vice President 
Sales 8c Marketing 

• Tim Shanahan, Vice President 
Marketing 

• Kim Sanders, Vice President 
Customer Relations 



Rubbercraft Corporation and Alloy 
Die Casting are sister corporations that 
combine sales and engineering capabili- 
ties to provide one-stop shopping for a 
customer’s die casting and seal require- 
ments. Each company has years of expe- 
rience in the creation of their own prod- 
ucts, and combined they can provide 
completed subassemblies at a lower 
installed cost to their customers. 

Core Businesses 

Rubbercraft Corporation: Rubber- 
craft Corporation designs, develops, 
and manufactures precision elastomeric 
seal products used in the aerospace, 
telecommunications, and medical 
industries. The company’s capabilities 
include precision molded elastomers 
(both with option of metal 8c fabric 
impregnation or Teflon skin), extru- 
sions, conductive elastomers for EMI 
and RFI shielding. The company offers 
laboratory and chemical testing capabil- 
ities as well as a complete tool and die 
shop. As an added benefit, Rubbercraft 
Corporation offers an extensive inven- 
tory of standard extrusion dies and gas- 
ket molds, which considerably lowers 
cost of production. 

The company, which operates from 
its facility in Gardena, CA, has over 60 
years of unmatched expertise in engi- 
neering and designing products that 
meet rigid commercial aerospace, med- 
ical, and MIL specs. 

Alloy Die Casting: Alloy Die Casting 
produces large, small, and complex die 
castings using aluminum and zinc/alu- 
minum alloys. Customer-furnished or 
jointly-developed designs and products 
are produced to meet applicable military, 
medical, commercial, and automotive 
specs. The company can furnish castings 
up to 300 square inches in surface area 
with tolerances up to ±0.001 inch. The 
Garden Grove, CA-based company has 
the capability to bond rubber/elastomer 
components to castings to create a com- 
pleted part. They also can cast-in-place 
metal inserts. In addition. Alloy Die 
Casting offers complete engineering sup- 
port, custom tool design and fabrication, 
and complete turnkey' finishing including 
CNC machine shop capability*. 


• Butyl 

• Conductive Elastomers 

• Custom Compounds 

• EPDM/EPT 

• Epichlorohydrin 

• Flourosilicone 

• Hypalon 

• Natural Rubber 

• Neoprene 

• Nitrile 

• SBR 

• Silicone 

• Silicone Sponge 

• Sponge 

• Urethane 

Alloy Die Casting: 

• Aluminum .Alloys (380, 390, 356. etc.) 

• Zinc/Aluminum Alloys 


Rubbercraft Corporation 
15627 S. Broadway 
Gardena , CA 90248 
Tel: 310-328-5402 
Fax: 310-6181832 
untie, ruhbaxraftforp.com 

For More Information Circle No. 684 


Alloy Die Casting 
6550 Caballero Bhd. 

Buena Park . G4 90220 
Tel: 714-521-9800 
Fax: 714-521-5510 
ivurai. alloydie. com 

For More Information Circle No. 685 
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Data Instruments Inc. 



Data Instruments' corporate headquarters in Acton, MA. 


Data Instruments is a multinational cor- 
poration with five major business units 
centered around such core areas as elec- 
tronic sensors, transducers, and controls. 

• Transducer Products Group: 
Position-sensing transducers and 
potentiometers, and stainless steel 
pressure transducers 

• Advanced Silicon Group: Silicon-based 
micromachined pressure sensors 

• Critical Fluids Group: Pressure 
measurement products for high-purity 
fluids used in electronics fabrication 

• Detector” safety light curtains for 
machine guarding 

• Wintriss* Controls Group: Press 
automation, die protection, and 
safety controls for metal stamping. 

Historical Background 

Data Instruments is an employee- 
owned company with some 500 employ- 
ees, subsidiaries in Europe and Japan, 
and a global network of sales and service 
representatives. It was among the first 
U.S. companies to achieve ISO 9001 cer- 
tification, the strictest of the ISO stan- 
dards. Although Data Instruments was 
officially incorporated back in 1977, our 
lineage dates back at least 50 years. It’s a 
pedigree that includes the industry pio- 
neers who created and perfected the 
technology as we know it. Our ranks 
include individuals recognized through- 
out the industry for their contributions 
to the state of the art (some have been 
with us for 40 years or more). Our origi- 
nal patents date back 50 years. 

When we started making transducers, 
each was hand-crafted at a cost that lim- 
ited their use to aerospace or military- 
applications. Since then, we’ve intro- 
duced design innovations and manufac- 
turing refinements that allow us to meet 
the most demanding requirements at a 
fraction of their former cost. Today, we 
produce hundreds of thousands of 
high-quality transducers a year in our 
ISO-9001 -certified manufacturing facili- 
ties in Acton, MA and Sunnyvale, CA. 
Millions currently are performing in 
continuous-duty applications around 
the globe. Typically they outlast the sys- 
tems they support. 

Position-Sensing Transducers 

Our linear and rotary position-sensing 
transducers include a wide range of con- 


tact and noncontact position sensors 
employing both potentiometric and 
inductive technologies. Standard stroke 
lengths range from 0.5 to 60 inches. Our 
linear potentiometers are rated intrinsi- 
cally safe. They’re also CE-rated. Our 
potentiometers are a cost-saving, space- 
saving alternative to LVDT and magne- 
torestrictive devices. For example, DC 
Hydrastar* has the largest usable body-to- 
stroke-length ratio of any noncontact, in- 
cylinder position sensor available. DI posi- 
tion transducers offer a choice of high- 
level DC, current, or voltage output. 

Stainless Steel Pressure 
Transducers 

The unique design of our stainless steel 
pressure transducers has elevated quality 
and reliability well beyond accepted stan- 
dards. Our bonded semiconductor strain- 
gauge technology and stainless steel 
diaphragms withstand the harshest condi- 
tions, including corrosive media. Laser- 
trimmed and tested, they are fully cali- 
brated and temperature-compensated to 
assure long-term reliability and accurate 
performance. DI stainless steel pressure 
transducers can survive more than 160 
million full-pressure cycles and still retain 
their rated accuracy. They are available in 
gauge, absolute, sealed, and differential 
models for pressure ranges from 0-5 to 0- 
20,000 psi. 

Micromachined Silicon 
Pressure Sensors 

DI’s silicon-based micromachined 
pressure sensors are low-cost miniature 
sensors with ranges from 1" H 2 0 to 150 
psi. Small enough to mount directly on 
printed circuit boards, they’re ideal for 


applications ranging from OEM medical 
and environmental instrumentation to 
respirators, cleanrooms, and HVAC 
equipment. The Sursense” models 
employ proprietary DSC (Dynamic Self 
Compensation) technology for very low 
pressure ranges of 0-1, 0-5, 0-10, 0-20, and 
0-30” H 2 0. They can be mounted in any 
position, because they’re not position- 
sensitive. DSC also eliminates offset 
errors due to long-term drift. 

Detector Safety Light 
Curtains 

Detector light curtains prevent injury 
by shielding operators and passersby 
from machine hazards with a harmless 
and invisible curtain of infrared light 
beams. Any intrusion signals the 
machine to stop. Our light curtains have 
been protecting people for over 25 years. 
With tens of thousands installed, we’re 
the acknowledged leader in industries 
known for having some of the world’s 
toughest safety standards. 

Global Network 

With our global distribution network 
and technical centers in Germany, 
France, and Japan, you can expect appli- 
cations assistance, on-time delivery, and 
in-depth support virtually anywhere in 
the world. 


Data Instruments Inc. 

100 Discvi'ery Way 
Acton . MA 01720 
Tel: 800-3313282 
Fax: 978-2610630 
WWW. dataitistruments. com 

For More Information Circle No. 692 
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Craftech* Industries, Inc. manufac- 
tures standard and custom plastic 
fasteners, components, handles, 
hinges, pipe hangers, structural 
hardware, tools, and shapes for the 
semiconductor equipment manufac- 
turing, electronics, aerospace, com- 
puter. and commercial markets. In- 
house capabilities include CNC and 
screw machining, die cutting, custom mold making, and 
horizontal and vertical injection molding, as well as encap- 
sulated and insert molding. Plastic materials offered for 
chemical resistance, high temperature performance, non- 
conductivity, tensile strength, and conductive properties 
include Kynar*, PC IKE, Polypropylene, PVC, Isoplasl* and 
80 other plastics. 

Call 800-833-5130 or 518-828-5001 ; nrww.craftechind.com 
For More Information Circle No. 681 


Rapid Product Development 
Services 

ARRK Creative Network Corporation will 
take your new product from design to cre- 
ation. As the most experienced profession- 
als in the industry, ARRK provides the best 
technical expertise available, responding quickly and 
decisively to your production needs, whether you need 
one simple prototype or a complicated series of products. 
ARRK’s capabilities include rapid prototyping, CAD/CAM 
machining, fabricated prototypes, vacuprcssure molding, 
aluminum castings, pre-production injection molding, 
and model making. 

ARRK Creative Network Corporation, 8880 Rehco Road , 
Bldg. A, San Diego. CA 92121; Tel: 619-552-1587; Fax: 619- 
552-8231; e-mail: info9arrk.com; http://www.arrk.com 

For More Information Circle No. 687 




When your objective is a PCB 
prototype ready for assembly, 
LPKF Systems can help. Our 
full line of circuit board plot- 
ters utilizes many different 
board materials, and our tool 
motor speeds range from a 
constant 20,000 RPM to vari- 
able/programmable speeds 
up to 60,000 RPM. Our new 
PROTOMAT 9 Is/ vs combines high speed (up to 60,000 
RPM) and programmability to make possible the milling 
of fine-pitch structures as small as 4 mils in printed circuit 
boards. All LPKF Prototyping Systems have optional auto- 
mated thru-hole plating capability. See us create PCBs at 
the MDM Show in B<x>th 167. 

LPKF Cad/ Cam Systems , 6180 SW Arctic Dr . , Beaverton , 
OR 97005; Tel: 503-643-0604. 

For More Information Circle No. 690 


Pressure & 

Flow Automation 
Made Easy! 

Tescom introduces the 
UI3000 Digital User Inter- 
face designed to accommo- 
date directly with an ER 
3000U Electropneumatic PID Controller. The U 13000 
Main Menu screen provides a convenient means of opti- 
mizing the ER3000 PID tuning parameters or program- 
ming the ER with a profile of steps, ramps, and dwells. 
Other screens display the setpoint and feedback either 
graphically or digitally. Add a Tescom regulator to precise- 
ly control pressures of gases or liquids from vacuum to 
15,000 PSIG and flows from 0.02 to 45 C*. 

Tescom Corporation , 12616 Industrial Blvd ., Elk River, MN 
55330-2491; Tel: 612-441-6330; Fax: 612-241-3224. 

For More Information Circle No. 688 




We’ll Change 
YOUR 
Perception 
About CORK! 

Since 1946, GTS has 
been producing sealing 
systems and gaskets de- 
signed and manufac- 
tured by using rubber, 
cork, and cork/ rubber materials. Applications include 
automotive, aerospace, appliance, electrical, gas, and 
industrial. Prime manufacturing facilities are located in 
the United States and Europe. 

Demitri Fardelos , Sales Manager, GTS, 26112 110th St., 
Trevor, W1 53179; Tel: 800-558-3206 or 414-862-2311; Fax: 
414-862-2500. 

For More Information Grtle No. 691 


High-Quality Vacuum Cast 
Rapid Prototypes 

MCP Systems is a pioneer and leader in 
rapid prototyping technology to serve a 
wide range of industrial new product 
applications — automotive, consumer 
product, aerospace, electrical, and elec- 
tronic. The company specializes in vacuum casting tech- 
nology' as the best solution for meeting the speed, resin 
choice, and part quality criteria necessary to support 
aggressive new product development efforts. MCP Systems 
sells complete vacuum casting systems and consumables, 
and offers a full-training customer support program. A 
color brochure is available detailing the company’s exten- 
sive capabilities and experience. 

MCP Systems , 511 Commerce Drive, Fairfield, CT 06432; 
Tel: 203-367-7761; Fax: 203-3684787. 

For More Information Circle No. 689 
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Ciba Specialty Chemicals Corp. 


Ren Shape" Work Boards 

Ciba’s line of Ren Shape"* 
board materials is designed to 
meet the diverse tooling, model- 
ing, prototyping, and fabricating 
requirements across a broad 
range of industries. The board 
materials are used for building 
styling models, master models and 
prototypes, fixturing and duplicat- 
ing aids, foundry patterns, metalforming dies, nickel elec- 
troplating mandrels, composite lay-up tools, and many 
other uses. 

Ciba Specialty Chemicals Corporation , Performance 
Polymers , 491 7 Dawn Ave. y E. Lansing , MI 48823; Tel: 800-955 
5509; Fax : 517-351-6255. 

For More Information Circle No. 694 



Rapid Tooling for Rapid 
Manufacturing 

Advanced rapid manufacturing 
methods that reduce product-to- 
market lead times are described in 
a new eight-page brochure. The lit- 
erature discusses products used for 
master model production via SLA 
or CNC-machining, casting of mul- 
tiple prototypes in silicone rubber molds (focusing on 
Parts In Minutes’" Polyurethanes), and polyurethanes 
and epoxy tooling systems for initial and short-run part 
production. 

Ciba Specialty Chemicals Corporation , Performance 
Polymers , 4917 Dawn Ave. y E. Lansing , Ml 48823; Tel: 800- 
955-5509; Fax: 517-351-6255. 

For More Information Circle No. 695 



Metalforming Tooling 
Systems 

Described in a 12-page bro- 
chure are our polyurethane 
board and casting systems that can 
reduce lead times and costs for 
metalform tooling. Ren Shape'” 
5166 machinable polyurethane 
board and RP 6479-A/B casting 
polyurethane exhibit the impact strength, wear resistance, 
and compressive strength needed for forming draw dies, 
stretch forms, and hydroform tooling used in short-run or 
prototype metalforming projects. 

Ciba Specialty Chemicals Corporation, Performance 
Polymers , 4917 Dawn Ave. y E. Lansing , MI 48823; Tel: 800- 
9555509; Fax: 517-351-6255. 

For More Information Circle No. 696 



High-Performance 
Adhesives 

Ciba Specialty Chemicals’ Araldite® 
2000 adhesives for repair, mainte- 
nance, and assembly are featured in 
a new brochure. The epoxies and 
polyurethanes offer properties such 
as fast setting, heat/chemical resis- 
tance, strength, and flexibility. 
Araldite® adhesives bond metals, 
plastics, ceramics, and rubber, as well as other materials. 
They are available in 50 or 200 ml cartridges and 
quart cans. 

Ciba Specialty Chemicals Corporation , Performance 
Polymers , 4917 Dawn Ave. y E. Lansing , Ml 48823; Tel: 800- 
9555509; Fax: 517-351-6255. 

For More Information Circle No. 697 




Styling and Modeling 


w 

% IF • 

Boards 


•* 
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Ren Shape"’ 350. 450, and 460 



boards are described in this 


;!• 

four-page brochure. These 


*pfi| v 

products are used by designers 


• • • • • 

that require grain-free styling 



and modeling materials that 


* * • • 

produce high quality, dimen- 


s 

sionallv accurate models and 



patterns, either by hand carving or CNC milling. 

Ciba Specialty Chemicals Corporation , Performance 
Polymers , 4917 Dawn Ave. y E. Ixtnsing, MI 48823; Tel: 800- 
9555509; Fax: 517-351-6255. 


For More Information Circle No. 698 


Resinfusion" Epoxies 

Our new Resinfusion” epox- 
ies used by composite manu- 
facturers in the VARTM 
(Vacuum Assisted Resin 
Transfer Molding) process is 
explained in the literature 
package. The material offers 
good dimensional stability and 
excellent cured properties to 
support the production of high-quality composite parts 
and tooling. The VARTM process is also described. 

Ciba Specialty Chemicals Corporation , Performance 
Polymers , 4917 Dawn Ave., E. Lansing , MI 48823; Tel: 800- 
9555509; Fax: 517-351-6255. 

For More Information Circle No. 699 
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IT'S MOT TOO LATE! 

To Cast Your Vote for 

©Tech Briefs 

Third Annual Readers' Choice Awards 


In last month’s issue, NASA Tech Briefs readers were invited 
to vote for Product of the Year — the one product among 
those highlighted throughout the year that our readers feel 
was the most significant new product introduced for the 
engineering community in 1997. 

We have extended the deadline for submitting ballots to 
January 30, 1998. 

In addition, all ballots received by the deadline will qualify 
for a random drawing, from which three Grand Prize win- 
ners will be selected. 



★ The FW7000 Series laptop work- 
station from FieldWorks, Eden 
Prairie, MN. The rugged computer 
is the only clamshell portable with 
ISA and PCI slots, and is equipped 
for data acquisiuon, imaging, and 
testing. It can withstand 100 Gs of 
operating shock, temperature 
extremes from -22° F to 122° F, 
and resists liquids, dirt/dust, and 
electromagnetic interference. 


Grand Prizes include: 


You can cast your vote in one of three ways: 



★ SolidWorks 97Plus 3D mechani- 
cal design software from SolidWorks 
Corp. of Concord, MA. Designed in 
1995 as the first Windows-native 3D 
mechanical design system for main- 
stream engineers, this version is the 
fourth release and features more 
than 160 enhancements, including more than 65 improve- 
ments in detailing and drawing. Users also can add Internet 
hyperlinks directly to parts, drawings, or assemblies. 


• Visit the NASA Tech Briefs web site at www.nasatech.com 
and indicate your choice on the Product of the Year ballot; 

• Complete the ballot below and fax it to 212-986-7864; or 

• Mail it to: Product of die Year, NASA Tech Briefs , 317 
Madison Ave., New York, NY 10017. 

Your completed ballot must be received by January 30, 

1998. for your vote to be counted. 

The Readers’ Choice Award winners will be announced in 
the March 1998 issue. 



1997 NASA Tech Briefs Readers' Choice Product of the Year Ballot 


Name: 

Company: 

Address: 

Citv: 

State: Zip: 

Phone: Fax: 

E-mail: 

For detailed descriptions of the nominated products, see 
page 19 of the December 1997 issue of NASA Tech Briefs. 

| 

CHECK ONLY ONE BOX 

□ January: Racal Recorders - Racal-Heim DATaRec A60 
instrumentation recorder 

□ February: The Math Works - MATLAB 5 technical 
computing software 

□ March: Gage Applied Sciences - CompuScope 8500/PCI 
data-acquisition system 


□ April: National Instruments - DAQ Instruments 
instrumentation computer interfaces 

□ May: Bavstate Technologies - CADKEY* 97 mechanical 
CAD software 

□ June: Keyence Corp. of America - CV Series compact 
machine vision system 

□ July: SoftSource - Vdraft v AutoCAD-based CAD software 

□ August: Polvtel Computer Products Corp. - DraftPAD 
programmable touchpad for CAD applications 

□ September: Hewlett-Packard - Infmium family 
of oscilloscopes 

□ October: Manufacturing and Consulting Services - 
Anvil Express™ CAD D/ GAM software 

□ November: (^ad.Lab - Eureka Gold 97 mechanical 
CAD software 

□ December: Invention Machine Corp. - IM-Phenomenon “ 
problem-solving software 
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oftware Helps NASA Navigate Through Files 


AutoManager® WorkFlow™ document management software 

Cyco International 

Atlanta, GA 

404-654-3302 

Fax: 404-6354604 

NASA’s Jet Propulsion Laboratory (JPL), Pasadena, CA, has no 
trouble navigating to other planets. But when it came time to navi- 
gate through its own documents, it needed help. The Facilities 
Division at JPL, which is responsible for the design, construction, 
and maintenance of all JPL facilities, spent five years making it eas- 
ier to navigate through the 200 buildings that comprise JPL, as well 
as improving the Division’s library of drawings used to plan new 
construction and modify existing structures. 

A document management system had to be selected to maintain 
the 29,000 drawings and 120,000 aperture cards that had been 
accumulated over the past 50 years. The Division chose Auto- 
Manager WorkFlow. The Division handles about 1,500 service 
requests each year and takes about 600 calls a week that require 
research through documents. Using Navigator, the software's hier- 
archical file manager, users can search for files by date, description, 
project, or sheet number. 

Because JPL is a NASA facility, it must answer to government 
auditors who monitor facility renovations. The software ensures an 
accurate revision history for every drawing by guarding against 
unauthorized changes. An online catalog for drawings and a refer- 
ence library' for project documents will be created soon. Those files 



will be linked by project numbers and names, making it easy- to 
locate information. 

According to Linda Kyle, group leader of Facilities Document 
Control at JPL, the software “streamlines our processes by creating 
a central archive that is available to everyone who needs access." 
Other divisions, through a lab-wide network, will be able to view 
JPL databases, saving time throughout the organization 

For More Information Circle No. 749 


^^■^ASA Monitors Antarctica With Mapping System 

Radarsat Antarctica Mapping System 
Vexcel Corp. 

Boulder, CO 
505-583-0222 
www.vexcel.com 


Developed as part of the Mars Pathfinder Program by Vexcel, the 
Radarsat Antarctica Mapping System has been used by the Bvrd 
Polar Research Center (BPRC) of Ohio State University and NASA 
to produce the first image mosaic of the entire continent. The sys- 
tem processed the thousands of images required to cover the 
Antarctic land mass, which is nearly as large as North America. 
According to Dr. Kenneth C. Jez.ek of BPRC, “monitoring 
Antarctica is crucial to global change since 70% of the planet’s 
fresh water is locked up in Antarctica’s ice sheets." 

The three-week mission required the Radarsat satellite to be 
rotated from its normally right-looking position to a left-looking 
mode. The maneuver allowed the satellite’s synthetic aperture 
radar (SAR) to completely map the continent, including for the 
first time, the South Pole region. The 25-meter-resolution mosaic 
spans approximately 150 km. 

Since changes in the polar ice caps are constant, NASA plans a 
second mapping mission of Antarctica in 1999. The data will be 
used in comparison with the original map to chart changes in the 
ice sheets and glacier fields. The Antarctic Mapping Mission also 
includes stereo collections of the mountainous regions, allowing 
construction of 3D models for geologic studies, and interfero- 
metric collections of the glacier regions for estimation of the gla- 
cier ice motion. 


This perspective view of the coastal region of Antarctica looks 
from McMurdo Sound southwest towards the Blue Glacier 
(on the left) and the Ferrar Glacier. The tall mountains to the 
right are part of the Olympus Range, extending approximately 
one mile above the coast. 
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800 - 232-4671 

www.gmri.com 

We're Government Micro Resources, Inc. (GMR), but there’s nothing micro about us. 

Leading edge solutions, complete services, and best-of-breed products are hallmarks of our success. 
For fifteen years, GMR has been addressing customer’s Information Technology needs. From laptop to 
mainframe and everything in between, around the beltway or around the world, GMR is the integrator 
with global vision. 

Call us today for more information on how we can take your enterprise into the 21st Century. 


GMR 



NASA Langley NAS1-97101 
NASA Ames NAS2-14352 

GSA Schedule B/C GS-35F-4566C 
GSA Schedule A • CS-35F-0097D 
CSA Schedule 58 - GS-3SF-1083D 



Government Micro Resources, Inc. 

Sunnyvale, CA • Norfolk, VA • Mannington, WV • San Antonio. TX • Denver, CO 
7203 Gateway Court • Manassas, VA 20109 
(703) 330-1199 • (703) 330-1722 Fax 

For More Information Circle No. 516 



SEWP II - NAS5-32898 



Signal-Conditioning Electronics 
for Discrete Capacitive Sensors 

A newly developed instrument uses the 
resistance to alternating current running 
through a device to measure the vari- 
ances in capacitance. The instalment is 
used to measure die presence or absence 
of dielectric material between the plates 
of a capacitor. 

(See page 40.) 

Integrated Thin-Film 
Fluorescence Sensor 

A sensory element has been designed 
for a miniature instrument for measuring 
the concentration of atomic or molecular 
species that exhibit fluorescence at cer- 
tain wavelengths. Applications could be 
as diverse as medical and biological 
immunoassay and monitoring pollutant 
gases in engine exhausts. 

(See page 40.) 


Proximity Measurement of 
Pressure and Temperature 

Inexpensive, high-performance, opti- 
cally coupled temperature and strain 
gauges are proposed that would be imper- 
vious to mechanical shocks and consume 
only femtowatts of power. Unlike electri- 
cally coupled sensors, the proposed sen- 
sors would be immune to electromagnetic 
interference at suboptical frequencies. 
(See page 48.) 

VLSI Neural Processors Based 
on Optimization Neural 
Networks 

Very-large-scale integrated (VLSI) 
neural processors are being developed 
to perform a variety of computation- 
intensive tasks. Their role would be in 
maximizing the return of useful scientif- 
ic information from future multiple-sen- 
sor spacecraft and in robotic and other 
systems requiring “smart” sensors. 

(See page 58.) 


Black-Body Evaporator Unit for 
a Point-Focus Solar Collector 

A solar heating system features an 
improved absorber/ evaporator unit that 
exploits geometry to achieve an absorp- 
tion characteristic approximating that of 
a black body. The system can be used to 
boil water or another liquid, dry aque- 
ous hazardous wastes, distill pure solvent 
from spent solvent, purify water by distil- 
lation, and generate steam. 

(See page 62.) 

Sputter Deposition of Pure and 
Fluoropolymer-Filled A1 2 0 3 

Nonreactive ion-beam sputtering can 
be used to deposit a transparent film of 
aluminum oxide on a polycarbonate, sil- 
icon, or fused-silica substrate. The goal 
of these experiments is to develop effec- 
tive films to protect polymeric windows, 
such as in automobiles and aircraft, 
against oxidation and abrasion and to 
enhance their ability to shed water. 

(See page 68.) 


RUGGEDTRONICS 



Ruggedized 
Peripherals 
RUGGED 
MEMORIES 
FOR SEVERE 
ENVIRONMENTS 


■ Sealed Units - For moisture, dust, corrosive 
atmosphere 

’ Pressurized designs for operation over 10,000 feet 
1 Removable Units 
1 Rack mount design 

’ High levels of vibration and shock isolation 
• Tempest designs 

1 Designs for Hard drives, Optical drive, 

Tape and Floppies 

1 Optional interfaces and input power 


24711 Redlands Blvd. No. G 
San Bernardino. CA 92408 
(909) 796-5374 FAX (909) 796-7704 
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World’s Fastest Instrument Cards 
for PCI and ISA Bus 


Drivers Available for DOS, QNX, Win 3.1 , Win 95 and Win NT 



Very Deep Memory ARB 

CompuGen 1100 

♦ 80 MS/s Arbitrary Waveform Generator Card 

♦ 16 Million Samples On-board Memory 

♦ 12 Bit Resolution 

♦ Drivers in DOS, Win 95 and Win NT 

♦ Support for LabVIEW, HP VEE,... 

♦ Low Cost 

♦ Up to 8 Output Channels in one System 


100 MS/s, 12 Bit A/D Card 

CompuScope 801 2A 

♦ 100 MS/s Sampling A/D Card 

♦ 50 MS/s Sampling on 2 Channels 

♦ 12 Bit Resolution 

♦ Up to 4 Meg Memory 

♦ 60 dB Signal-to-Noise-Ratio 

♦ Available on PCI or ISA Bus 



CALL 1 -800-567-GAGE 

4 2 4 3 

Ask for extension 3406 



GAGE APPLIED SCIENCES INC. 

1233 Shelburne Road, Suite 400 
South Burlington, VT 05403 


Tel: 800-567-GAGE Fax: 800-780-8411 e-mail: prodinfo@gage-applied.com web site: http://www.gage-applied.com 

From outside the United States contact Gage Applied Sciences Inc., 2000, 32nd Avenue Lachine, Montreal. QC, Canada H8T 3H7 Tel: (514) 633-7447 Fax: (514) 633-0770 
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Special Coverage: 
Sensors/Data Acquisition 


O Signal-Conditioning Electronics for Discrete Capacitive Sensors 

The effects of stray capacitance are nullified with a parallel resonant circuit. 

Marshall Space Flight Center, Alabama 



This abbreviated schematic diagram shows the Major Functional Parts of the Signal-Conditioning 
Electronics for discrete capacitive sensors. 


A newly developed instrument, 
designed at Marshall Space Flight 
Center, uses the resistance to alternating 
current running through a device to 
measure the variances in capacitance. 
Engineers use this device to detect the 
presence or absence of dielectric mate- 
rial between the plates of a capacitor. 

Previously, instruments were designed 
to measure one or more quantities 
(amplitude, frequency, or phase) that 
make up an alternating current wave- 
form. However, these instruments were 
plagued by stray capacitance, solder 
traces and connectors. 

This device allows engineers to apply 
Ohm’s law to make an impedance mea- 
surement of the sensor by knowing the 
voltage across the sensor and the cur- 
rent running through the sensor. 

An inductive circuit is in parallel with 
the stray capacitance from the sensor 
cable, connectors, and solder traces on 
the printed circuit board within this 
device. This unique design puts the 
inductor and stray capacitance [includ- 
ing the cable capacitance at the end of a 
300- to 400-ft (90- to 120-m) cable] in a 
parallel resonant circuit that completely 
nullifies the effects of stray capacitance. 
Because stray capacitances no longer 
have any affect on the measurement sys- 
tem, the circuit is said to be tune. 

The signal conditioning electronics for 
this instrument are shown in the abbrevi- 


ated schematic diagram below. The sen- 
sor is excited by a 1-V (rms) sine wave that 
is operated at 10 kHz. The signal is then 
sent through a coaxial cable to the capac- 
itive sensor. (The coaxial cable shields 
the signal from any outside disturbance.) 
The signal at the sensor is again picked 
off from another coaxial cable to the 
right of the sensor and sent to the instru- 
ment in a series across the resistor. The 
current sense resistor prevents the cur- 
rent flow across the sensor from loading 
down the signal. The resulting signal is 
then fed to an amplifier. 

The amplified signal is fed to a com- 
parator circuit. If the voltage on the 
non-inverting terminal of the compara- 


tor exceeds the trip voltage setting on 
the inverting terminal, the output of the 
comparator goes high, turning the tran- 
sistor ON, indicating that the capacitive 
plates are covered by the dielectric mate- 
rial. An OFF transistor reading indicates 
the sensor is no longer exposed to the 
dielectric material. 

This work was done by Randal S. 
McNichol of Marshall Space Flight 
Center. For further information , access the 
Technical Support Package (TSP) free on-line 
at umrw.nasatech.com under the Electronic 
Components and Circuits category , or circle 
no. 143 on the TSP Order Card in this issue 
to receive a copy by mail ($5 charge). 
MFS-31195 


# Integrated Thin-Film Fluorescence Sensor 

This device senses fluorescence at a wavelength characteristic of a substance to be detected. 

Lewis Research Center, Cleveland, Ohio 


An integrated thin-film device has 
been designed to constitute the sensory 
element of a miniature instrument for 
measuring the concentration of an 
atomic or molecular species that 
exhibits fluorescence at specified excita- 
tion and emission wavelengths. The 
device combines a fluorescence-emis- 
sion method with a detection method to 
detect fluorescence emitted by those 
atoms or molecules of interest that are 


situated within a short distance of one 
surface of the device. Applications could 
be as diverse as medical and biological 
immunoassay and monitoring pollutant 
gases in engine exhausts. 

The device comprises multiple corru- 
gated thin film layers (see figure). The 
corrugations are characterized by a peak- 
to-valley depth of about 500 A and a spa- 
tial period of about 1 pm. The function of 
die corrugadons is explained below. 


The layer in contact with the atmos- 
phere or other medium that contains 
the fluorescent material to be detected 
is a dielectric waveguide with a thickness 
of the order of 2,000 A. The thickness is 
chosen so that the waveguide supports 
the desired electromagnedc-field modes 
at the specified fluorescence excitation 
and emission wavelengths. The electric- 
field profiles of these modes are evanes- 
cent; that is, outside the waveguide layer, 
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"Confocal"...a Breakthrough in 
Measurement Technology! 



0. 1 m resolution off height, depth, thickness 
and profiles - regardless off surface conditions 


t Thickness and Profiles of 
Transparent Objects 


W 

f 



A single LT sensor head traces the curves of 
contact lenses and measures the thickness 
glass and plastic (poly) film. 

* Thickness of Conformal 
Coatings on Colored Surfaces 





LT accuracy is unaffected by surface color, 
luster, texture and even wet surfaces. 


Confo<al Technology... An Industry First! 

lil m A laser beam passes 

J^L through 


The beam reflects off 
the target through a 
system of mirrors 
and converges on a 
pinhole aperture.lt 
passes through the 
aperature onto a 
photodiode only 



KEYENCE 

SENSORS FOR FACTORY AUTOMATION 



Depth of Metal Stampings and 
Scorings on Rough Surfaces 



Sconng depths of 100 -150 urn are accurately 
measured by the new LT. 


Flatness and Profiles of 
Mirrored Surfaces 
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LT measurement of height and profiles of 
highly mirrored surfaces is unaffected by 
surface reflections. 


Height of Very Small Objects 

The height of 20-pm diameter 
1C leads with reflective surfaces 
is easily measured using confocal 
technology. 



whenrerificMy 


focused. 


The vertical position 

of the fork is then 


used to calculate 

the distance to the 

target s surface. 


A Breakthrough in LASER Displacement Meter Performance 

• 2-um beam diameter with 0.1 -pm resolution. 

• Built-in CCD camera for viewing target surfaces. 

• Autofocus beam technology insures measurement 
precision regardless of surface characteristics. 

• Surface profile display increases measurement versatility. 


Keyence Corporation of America 

50 Tice Boulevard. Woodcliff Lake. New Jersey 07675 

KEYENCE on the Internet... http://www.keyence.com 


Atlanta Office: 
Chicago Office: 

Los Angeles Office: 
New Jersey Office: 


Tel: 770-499-5390 • Fax: 770-499-5391 
Tel:630-775-1110 • Fax: 630-775-1169 
Tel: 31 0-540-2254 • Fax: 310-316-1032 
Tel: 201 -291 -4000 • Fax: 201-291-8860 


FREE 

15-day trial 
Call today 
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1ST Recorders ... 
Defining the 
State-of-the-Art 

Self-contained, 
battery powered 
field data recorders 
for mechanical 
measurements 

• Shock, vibration, strain, 
pressure, temperature, 
humidity 

• Transportation, flight test, 
packaging, crash test, 
accident reconstruction 

• 10 & 12-bit, 15 kHz 
digitization 



Instrumented 
Sensor Technology 

4704 Moore Street 
Okemos, Ml 48864-1722 
517/349-8487 Fax: 517/349-8469 
E-Mail Address: info@isthq.com 
Web Site: http://www.isthq.com 


• Onboard memory to 
108 MB+ 

• Operates 30-60 days 

• Windows 95 PC 
Setup/Analysis 

• Easily interface field data 
to lab vibration systems 
for transport simulation 

For purchase or rental 
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Features Include: 

• Six Axes of Force/Torque 
Sensing (F^, Fy, F^ T^, Ty, T^) 

• High Overload Protection 

• Intelligent Interfaces 

• Sizes from 17mm dia. 
to 250mm dia. 


Applications Include: 

• Product Testing 

• Biomedical Research 

• Wind Tunnel Testing 

• Fluid Flow Analysis 

• Robotics 




INDUSTRIAL 
AUTOMATION 

Derelopin§ Products for Manufacturing Productivity 


Tel 919.772.0115 0 Fax: 919.7728259 
Email: mfo@ati-ia.com • http://www.ati-ia.com 
Peachtree Center. 503-D Highway 70 East. Gamer. North Carolina 27529 


the electric-field amplitudes decrease monotonically with dis- 
tance from the layer. 

Optical excitation is supplied by radiation from an external 
source to fluorescent atoms or molecules near the surface. The 
resulting emission from the fluorescent atoms or molecules is 
coupled into the waveguide via evanescent wave modes; thus, the 
device opens a radiative-decay channel for fluorescence. 

Below r the dielectric waveguide is a metal film. Below' the metal 
film is a dielectric buffer layer made of a material different from 
that of the waveguide layer. Among die electromagnetic-field 
modes supported by the thin-film geometry are surface plas- 
mons, supported at the dielectric/metal interface. The ampli- 
tudes of these modes decay with increasing depth into the metal. 
The thickness of the metal layer is about 500 A — enough to ren- 
der the metal opaque to photons but not enough to prevent 
overlap of plasmon fields on opposite surfaces. 

In this asymmetric dielectric/metal/dielectric configuration, 
the corrugation enables matching of the momenta of surface 
plasmons that have equal wavelength and are localized on oppo- 
site sides of the metal film. As a result, over a narrow range of 
wavelengths, there is cross-coupling between surface plasmons 
on opposite sides, with consequent generation of low'er-surface 
plasmons. The narrow range of wavelengths is determined by the 
corrugation periodicity and can be chosen by design to contain 
the fluorescence emission wavelength of interest. Thus, optical 
energy at the fluorescence emission wavelength is transmitted 
dirough the film, which otherwise remains opaque to photons 
and thus to most background light. 

Below the buffer layer is a sensing layer, which can be a semi- 
conductor p/n junction or other electronic device that exhibits 
a measurable change in voltage, current, or resistance when it 
absorbs energy from plasmons. The buffer dielectric layer is thin 
enough to allow penetration of the surface plasmon electric 
fields into the sensing layer. Optionally, one can dispense with 
the buffer dielectric layer, in which case the sensing layer also 
serves partly as the lower dielectric layer. 

This work was done by Margaret L. Tuma of Lewis Research 
Center and Russell W. Gruhlke of Ohio Aerospace Institute. For 
further information , access the Technical Support Package (TSP) 
free on-line at www.nasatech.com under the Physical Sciences cate- 
gory, or circle no. 157 on the TSP Order Card in this issue to receive 
a copy by mail ($5 charge). 

Inquiries concerning rights for the commercial use of this invention 
should be addressed to NASA Lewis Research Center, Commercial 
Technology Office, Attn: Tech Brief Patent Status, Mail Stop 7-3, 21000 
Brookpark Road, Cleveland, Ohio 44135. Refer to LEW- 16368. 



The Corrugated Dielectric and Metal Layers of this device are designed to 
exploit evanescent-wave coupling and cross-coupling of surface plasmons 
so that fluorescent emission from nearby atoms or molecules to be detect- 
ed is coupled to the sensing layer, while light at other wavelengths is not 
coupled to the sensing layer. 
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Blood centrifuge coven were produced 
from RP 64 S3, chosen for its high heat 
deflection temperature, good impact 
resistance and Borne retardance'. Nearly 
1,500 coven were molded in 12 months 
for installation on centrifuges shipped 
throughout the world 



Forty 20-lb. automotive 
bumper fasdas were cost 
from RP 6450, a dimension - 
ally stable, impact-resistant 
polyurethane with properties 
similor to the RIM material 
being used for the end-ports 
Prototypes were built for 
fit-and-function analysis and 
oir-fhw testing. 


Real Parts. Real Fast. 

Parts In Minutes'* Polyurethanes for prototypes... and beyond. 


With Parts In Minutes'’ 
Polyurethanes you can 
produce dose-tolerance 
prototypes, as well as 
durable end-use plastic parts, 
in as little as ten minutes. 
Quick gel and demold times 
help to optimize product-to- 
market lead times. 

Parts In Minutes” 
Polyurethanes give you the 
freedom to select a material 
with the appearance and 
performance characteristics 


to meet each job's spedfic 
requirements. Choose from 
1 1 different products with 
properties such as high 
impact strength, high heat 
resistance, flame retardance* 
and high flexural modulus 
to match the prototyping 
material to the end-use 
thermoplastic— ABS, 
polypropylene or 
polyethylene. 

The Parts In Minutes” 
Polyurethane line is backed 


by our "Value Beyond 
Chemistry" commitment 
to customers — with 
worldwide technical support 
offered by a staff experienced 
in rapid prototyping/rapid 
manufacturing techniques 
and materials. 

Learn more about Parts 
In Minutes” Polyurethanes 
by calling for our Selector 
Guide and/or demo video. 



To find out how Parts In Minutes ~ Polyurethanes 
can help you meet customer requirements , contact: 


ISO 

mn 


Ciba Specialty Chemicals 

Performance 

Polymers 

Adhesives & Tooling 


491 7 Dawn Avenue 
East Lansing, Ml 48823 
Tel: 800-367-8793 
Fax:517-351-6255 


Duxford, Cambridge 
CB2 4QA England 
Tel: 44-1223-832121 
Fax:44-1223-493219 


Ciba 



Value beyond chemistry 
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© Virtual-Reality Platform-Independent Software 
for Access to Mars Data 

NASA's Jet Propulsion Laboratory , Pasadena , California 


The Virtual Reality Mars Atlas User 
Interface (VR-MAUI) provides an 
atlaslike interface for access to Mars 
data. This access is provided via the 
World Wide Web, using JAVA. Within 
VR-MAUI, images are organized as 
maps. These maps provide a natural 
coordinate system, which defines feature 
locations. VR-MAUI is used to (1) exam- 
ine, process, display, and analyze vari- 
able-resolution images of Mars and (2) 
interactively create VRML models of the 
Martian surface. VR-MAUI provides a 
point-and-click interface for selecting a 


specific location on Mars. Users identify 
locations by image features, pixel coor- 
dinates, or map coordinates. Data can 
be displayed in the forms of text, maps, 
still images, movies, and VRML models. 

The current version of VR-MAUI pro- 
vides an interface to Viking and Mars 
Pathfinder data. Future versions will 
provide similar access to other objects 
in the solar system. When fully devel- 
oped, VR-MAUI will (1) display plane- 
tary surfaces and atmospheres in three 
dimensions using VRM and (2) display 
and analyze spacecraft and instrument 


data during flight operations. 

This pivgram was written by Raymond J. 
Bambery, Eric M. Dejong, Steven R. Levoe, 
and Myche McAuley of Caltech for NASA’s 
Jet Propulsion Laboratory. For further 
information , access the Technical Support 
Package (TSP) free on-line at wurw.nasatech. 
com under the Computer Software category , 
or circle no. 149 on the 'TSP Order Card in 
this issue to receive a copy by mail ($5 
charge). This software is available for com- 
mercial licensing. Please contact Don Hart of 
the California Institute of Technology at 
(818) 393-3425. Refer to NPO-201 73. 


® Calculating Chemical-Reaction Rates From Thermodynamic Data 

Gas-phase chemical-kinetic rates are well approximated by a simple equation. 

Lewis Research Center, Cleveland , Ohio 


Kinetic rate data are needed to 
design all chemical processes. 
Specifically, they are needed to deter- 
mine such things as ignition delay 


times, combustion times, and explo- 
sion limits in engine combustors. 
Previously, chemical kinetic rate data 
have been determined experimentally 


by use of reactors at the desired oper- 
ating conditions. However, such data 
are often difficult to obtain. 

A scheme for relating chemical 


Finally, a Solution That’s More 
T han Just a Pretty Picture. 

T EC PLOT Version 7 can solve your day-to-day plotting 
and data visualization problems, with ease. 


More than 10,000 engineers and scientists trust 
Tecplot to successfully visualize, analyze, and 
present their data. Designed by engineers for 
engineers, Tecplot combines power, speed, and a 
comprehensive set of features to boost your 
productivity. Visit our Web site or give us a call 
today to see why Tecplot sets the new standard 
in engineering plotting and data visualization for 
Windows NT/95 and UNIX users. 

Amtec Engineering 


WWW.AMTEC.COM FREE DEMO! 


800.676.7568 

Amtec and Tecplot are registered trademarks of Amtec Engineering. Inc. of Washington, USA. 
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call 

the 

sensor 

experts! 



For our " quick-start " guide to sensors, 
or help with your pressure or position 
sensor application, talk to our experts 

at 1 -800-333-DATA 


Data Instruments works best under pressure. 


When the pressure's on, there's no substitute for 
experience-based solutions. Our applications engineers 
have been solving pressure sensor problems for over 
30 years. That means expert help is only a phone call away. 

The unique design of our pressure sensors has elevated 
quality and performance well beyond accepted standards. 
And our volume manufacturing technology keeps unit 
costs down. So you don't have to sacrifice reliability 
for price. As for quality, our sensors routinely qualify for 
"ship-to-stock" approval in some of the world's most critical 
applications. Millions of our sensors are currently doing 
continuous-duty around the globe. 

Put our experts to work for you. 



www .datainstruments.com 
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...the World’s' 
First Miniature' 
Fiber Optic 
Spectrometer 

First in innovation. 
First in performance. 
First in affordability. 

Low-cost Custom Systems for 
UV, VIS and Shortwave 
NIR Applications 

•High sensitivity 
•Remarkable flexibility 
•Unmatched application support 
•Modular hardware and software 

Ocean Optics is the leader 
in low-cost spectrometers 
and fiber optic components 
for OEM developers ... M 
Call today for information I 
on our OEM Program . w 



SfeSj, H 'ms. 


Ocean Optics. Inc. 

Tel: (813) 733-2447 

Fax: (813) 733-3962 

E-mail: Info " OceanOptics.com 

Web: http: www. OeeanOptics.com 


kinetic rates to thermodynamic-proper- 
ty data has been developed. The 
scheme is based on the discovery’ that 
the rate, r, of a chemical reaction is 
related to the Gibbs gradient with 
respect to the extent of conversion, X, 
by 



where the single constant D is used for 
all reactions, R is the universal gas con- 
stant, T is the absolute temperature, 
and G is the Gibbs energy. Using this 
equation, the chemical rate constants 
for each reaction can be related to the 
equilibrium constant for that reaction, 
and the net chemical rate can be pre- 
dicted. 

Ordinarily, energy' levels from the 
thermodynamic data are used to calcu- 
late equilibrium compositions and not 
dynamic rates. The equilibrium condi- 
tion for a given reaction is a balance 
between the forward and reverse rates 
for that reaction. When the system of 
reacting species is not in equilibrium, 
G is at a value higher than its mini- 
mum, and the rate is related to the dif- 
ference between the actual and mini- 
mum values. 

Data on the heat capacities, stan- 
dard-state enthalpies, and Gibbs ener- 
gies under equilibrium conditions were 
previously calculated for 1,130 chemi- 
cal species and tabulated. These data 
can now be used for each chemical- 
reaction step to determine its rate. 
Using the present method, kinetic 
rates that have not yet been deter- 
mined can be computed, enabling 
prediction of alternative chemical 
processes. 

For comparison of experimental 
data with predictions by the present 


thermodynamic method, the Lewis 
General Chemical Kinetics and 
Sensitivity Analysis (LSENS) computer 
code was modified to incorporate the 
present method. The method was test- 
ed on the H/Br system with excellent 
results. In a similar test on the H/O sys- 
tem, the deviation between the predic- 
tions and the experimental data was 
greater for the present method than 
for the classical method. However, the 
disadvantage of the greater deviation 
in the present method may be offset by 
the advantage that one can use only the 
single constant D for all reactions, 
whereas in the classical method, one 
must use at least two constants (the 
preexponential factor and the activa- 
tion energy) for each reaction to 
describe a given chemical system. 

It will be necessary to demonstrate 
the present method on other chemical 
systems. One difficulty lies in the inclu- 
sion of small quantities of intermediate 
species, the properties of which may 
not yet have been tabulated. However, 
thermodynamic properties can be 
accurately estimated, given molecular 
structures. More work is being done to 
test the limits of the present thermody- 
namic method for kinetics. When com- 
pletely verified, this method will have 
a widespread effect on the chemical 
industry. 

This work was done by C. John Marek of 
Lewis Research Center. For further infor- 
mation. access the Technical Support 
Package (TSP) free on-line at www.nasatech. 

com under the Physical Sciences category , or 
circle no. 176 on the TSP Order Card in 
this issue to receive a copy by mail ($5 
charge). 

Inquiries concerning rights for the com- 
mercial use of this invention should be 
addressed to NASA Lewis Research Center. 
Commercial Technology Office , Attn: Tech 
Brief Patent Status , Mail Stop 7-3 , 21000 
Brookpark Road , Cleveland, Ohio 44135. 
Refer to LEW-16501. 


©WAN DBMS Search Engine for Scientific 
Data Formats 

New technology increases the efficiency of data analysis 
and retrieval. 

NASA’s Jet Propulsion Laboratory, Pasadena, California 


A software interface between scien- 
tific data formats (SDF’s) and wide- 
area data-base search-engine software 
has been developed to provide seam- 
less access to data used in support of 


NASA projects. Most SDF’s are known 
or understood by only a select audi- 
ence. These SDF’s are also only search- 
able using specialized tools unique to 
that particular SDF. This type of data 
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If leaks don’t bother you, 
that’s your business . . . 

If they do, that’s our business! 



More Sealing Solutions 

The Parker Hannifin Seal Group is a 
leading global supplier of sealing 
devices, sealing systems, EMI shielding 
and thermal management systems. 

The diverse sealing products manufac- 
tured by Parker include O-rings, hydrau- 
lic and pneumatic seals, metal-bonded- 
to-rubber Gask-O-Seals and Integral 
Seals, fastener and fitting seals, PTFE 
rotary seals and EMI shielding products. 

Parker Seal offers the world’s widest 
range of hydraulic and pneumatic piston 
and rod seals in both standard inch and 
metric sizes - Literally thousands of 
different combinations of materials and 
seal profiles in all. 

Local Products & Service 

Over 130 highly qualified Parker Seal 
Distributors are located throughout the 
United States and Canada providing fast 
local service and genuine Parker Seals. 

Parker Hannifin Corporation 

Paiker Seal Group 

18321 Jamboree Road D Irvine, CA □ 92612 
Phone 1 (800) C-PARKER 3 Fax (21 6) 896-4045 
Visit our Web Site at www.parker.com 


inPHomF* Seal Design and 
Material Selection Software 

Five different inPHomn Seal Design and 
Material Selection software packages are 
now available to assist in seal design and 
material evaluation. inPHorm provides 
gland and seal dimensions, material 
recommendations, test reports and other 
helpful seal data in inch or metric format. 



Global Availability 

Parker Seal has manufacturing plants and 
engineering/sales facilities in Germany, 
Italy, Denmark, Great Britain, Argentina, 
Brazil, Mexico, Spain and the Czech 
Republic. This global presence assures 
our multinational customers of a reliable 
source for high-quality sealing devices. 

To compliment and support Parker's 
global manufacturing capability, there are 
over 270 Parker distributors serving local 
customers in Latin America, Europe, 

Asia, the Middle East and the Pacific Rim. 

Want More Information? 

To obtain a free copy of Parker's 1 6 page 
“Sealing Solutions Guide", or for specific 
information and system requirements on 
any of Parker's hPHorrn Software fa seal 
design, simply contact your nearest local 
Authorized Parka Seal Distributa a call 
1 -800-C-PARKER. We're here to help! 


Build With The Best! 
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storage and retrieval system excludes 
occasional users or management from 
easily accessing data products. 
Therefore, a simple access to data 
products has been developed based on 
the web browser paradigm. 

Typically, a single host tracks data 
products using a commercial relational 
data-base management system 
(RDBMS) or custom file-based data 
base. With this type of (DBMS) data 
base management system, only refer- 
ences to products and fixed-file 
descriptors are allowed for data storage 
and retrieval. For this reason, a view- 
able data dictionary coupled with stan- 
dard and familiar search tools were 
used to remove these limitations. 

This innovative technology is a Search 
Engine System for Scientific Data 
Formats. It exists as several government 
off-the-shelf software (GOTS) and com- 
mercial off-the-shelf software (COTS) 
products, integrated to form a single, 
logical host for a distributed search tool. 


This state-of-the-art search engine 
has been running on a developmental 
web site. Here, the webmaster desig- 
nates an SDF director)', which is the 
repository for SDF files. The SDF direc- 
tory is input to a translator program, 
which runs automatically with the web- 
master’s user name and privileges. The 
translator program extracts certain 
data, such as variables, attributes, file 
descriptions, time stamp, and a uni- 
form resource locator (URL) for each 
SDF found in the tree below the specif- 
ic directory. It then converts this data 
to a Hypertext Markup Language 
(HTML) document. The time stamp is 
used to update the HTML document if 
an SDF file changes. The system peri- 
odically submits new or changed URL’s 
to commercial search engines. This 
system also allows nontext search 
extensions. 

The capability to search the data dic- 
tionary of SDF’s is a key innovation. 
Users who are unfamiliar with a 


library’s structure are able to gain 
access to that structure, allowing them 
judge a data product’s value. 

The union of a WAN DBMS to SDF’s 
is a second innovation. The WAN 
DBMS interfaces various search 
engines to the internally self-describing 
SDFs. This allows remote users to 
search SDF’s using data element 
names, types, and values. 

Simplified access to complex data 
bases lets users explore data intuitively. 
This enhances the value of the data by 
increasing their usefulness to the scien- 
tific community. 

This work ivas done by John T. Robinson 
and Steven Pham of SARA, Inc., Elec- 
tronics and Information Systems 
Business Area, for NASA’s Jet Propul- 
sion Laboratory. For further information, 
contact John Robinson, SARA, Inc., 
15262 Pipeline Lane, Huntington 
Beach, CA 92649-1136, Telephone: (714) 
373-5509. 

NPO-30036 


@ Proximity Measurement of Pressure and Temperature 

Electrical contact would not be necessary for interrogating submillimeter resonant microbeams. 

NASA’s Jet Propulsion Laboratory, Pasadena, California 


Inexpensive, high-performance, 
optically coupled temperature and 
strain gauges based on a combination 
of advanced optoelectronic and micro- 
electromechanical concepts have been 
proposed. The sensors would contain 
vibrating beams with submillimeter 
dimensions, made primarily of silicon 
by microfabrication techniques. The 
beams would be designed so that (1) 
their resonance frequencies would vary 
with strain and temperature, respec- 
tively, and (2) their vibrations would be 
both excited and measured by use of 
light. The sensors would be impervious 
to mechanical shocks, would have 
masses in the microgram range, and 
would consume only femtowatts of 
power. Unlike electrically coupled sen- 
sors, the proposed sensors would be 
immune to (and would not generate) 
electromagnetic interference at subop- 
tical frequencies. 

These sensors were conceived for 
original application in measuring 
strains and temperatures on a canister 
that would be sealed pyrotechnically 
on Mars to bring a sample of the 
Martian atmosphere back to Earth. 
The strain measurements would be 
converted to readings of the pressure 
of the enclosed gas sample. In that 


application, there is a requirement for 
noninvasiveness; one must not create a 
potential leak by penetrating the can- 
ister to insert instrumentation for 
monitoring the enclosed gas. There is 
also a requirement to be able to sepa- 
rate the canister from, and connect 
the canister to, different instrumenta- 
tion systems without having to make 
and break sensor electrical contacts. 
The same features that make the pro- 
posed sensors attractive for the origi- 
nal application also make these sen- 
sors attractive for terrestrial applica- 
tions for monitoring temperatures and 
strains in sealed gas containers and in 
other structures. 

A sensor of this type would include 
either a cantilever or a double-pinned 
microbeam in a polycrystalline silicon 
vacuum enclosure. The sensor would 
include an integral photodiode, and 
in the presence of optical excitation, 
the electrical output of the photodi- 
ode would cause bending of the beam 
via electrostatic attraction. The vibra- 
tions would give rise to modulation of 
the incident light reflected from the 
beam. Optical excitation and readout 
would be accomplished via an optical 
fiber, which could be terminated 
in the sensor body or, if necessary, 


at a distance of as much as a few 
millimeters. 

A double-pinned microbeam would 
be particularly suitable for measuring 
axial strain; if a sensor containing such 
a microbeam were intimately coupled 
to, and suitably oriented on, a structur- 
al member, the stress in the member 
would alter the tension in the beam, 
thereby altering its resonance frequen- 
cy. A cantilever microbeam would be 
well suited for measuring temperature; 
the coefficient of thermal expansion of 
a bimorph coating can be made to dif- 
fer from that of silicon, so that ther- 
mally induced stress in the beam would 
change its resonance frequency. 
Moreover, with a typical resonance 
quality factor (Q) of about 10 5 and 
power dissipation of about 10" 15 W, a 
cantilever-microbeam temperature sen- 
sor would not thermally contaminate 
its environment. 

This work was done by Frank Hartley of 
Caltech for NASA’s Jet Propulsion Lab- 
oratory. For further information, access the 
Technical Support Package (TSP) free on- 
line at www.nasatech.com under the 
Physical Sciences category, or circle no. 1 72 
on the TSP Order Card in this issue to 
receive a copy by mail ($5 charge). 
NPO-20223 
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Special Coverage: Sensors/Data Acquisition 


Keithley Instruments, Cleveland, OH, has 
introduced the SmartLink" KNM-DCV12 
miniature data acquisition instruments 
that deliver up to 30,000 readings per sec- 
ond with up to 16-bit resolution. It accepts 
up to eight single-ended, four differential, 
or two four-wire analog inputs. Users can 
mix signals from various sensors to obtain 
voltage, ohm. RTl), thermistor, pressure, 
flow, and weight transducer, and digital sig- 
nals from the same unit. 

Measuring 1.1 x 1.3 x 6.7", they can be 
connected to a remote computer via a data 
network or cabled to a local computer for 
setup and debug. Applications include 
production testing; transient analysis; vibrauon studies; frequency, 
event, and pulse width analysis; and high-speed data acquisition. The 
instruments are supported by various data acquisition or test and 
measurement software packages such as Lab VIEW* and Testpoint™, 
and interface with Windows-based application software. 


Omega Engineer- 
ing, Stamford, CT, 
offers the OMB- 
Tempbook-66 data 
acquisition system 
that adds voltage 
and thermocouple 
measurement capa- 
bility to notebook 
PCs for portable 
test applications. It 
provides 12-bit 100 KHz data acquisition and data transfer to a PC via 
an enhanced parallel port interface or PCMCIA link. 

The unit can connect to a standard parallel port with slightly slow- 
er transfer rates. It features a built-in analog capability that allows 
measurement of eight differential or 16 single-ended channels. Input 
types include millivolt signals, voltage signals, and direct thermo- 
couple input without additional signal conditioning. An optional 
rechargeable battery pack is available for portability. 
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MicroStrain, Burlington, VT, has 
announced the 3DM miniature, 
self-contained, solid-state orienta- 
tion sensor that incorporates three 
magnetometers and three acceler- 
ometers to calculate pitch, roll, and 
yaw angles relative to the Earth’s 
magnetic and gravitational fields. 
The three orientation angles are 
output in digital RS232 or optional 
multi-drop RS485. It can also 
be programmed to provide raw 
accelerometer and magnetometer 
data in true physical units. 

The sensor can measure angles 
from 0 to 360 degrees on the pitch 
axis, and -70 to +70 degrees on the roll axis. The yaw output is com- 
pensated for errors due to pitch and roll using embedded algo- 
rithms. Applications include sold-state compassing, robotics, virtual 
reality, well drilling, and biomedical applications. 


Quatech, Akron, OH, has introduced 
the SignalPro” Series of signal-condi- 
tioning boards that utilize data acquisi- 
tion hardware and software to enable 
use of a desktop or laptop computer to 
directly monitor process, transducer, 
and sensor input signals. The boards are 
designed to work with the DAQ-1200 
lien of desktop data acquisition 
adapters, and with the company’s PCM- 
CIA data acquisition products. 

The series consists of board-level signal 
conditioning modules for strain gauges, 
RTDs, universal current/voltage/high- 
voltage sensors, low/high /band-pass filters, simultaneous sample fil- 
ter cards, thermocouples, accelerometers, and a multipurpose card 
for 5B modules. The cards are housed in a 19" rack-mount unit that 
holds up to 14 modules, a half-rack with seven modules, or as a 
portable unit with one module. All components are software-pro- 
grammable and include a universal software driver. 




For More Information Circle No. 738 

The KM Series 210 pressure transduc- 
ers from Patriot Sensors Sc Controls 
Corp., Simi Valley, CA, feature micro- 
processor-controlled. digitally-cor- 
rected output. The on-board micro- 
processor automatically compensates 
for non-linearity and thermal sensor 
errors, and offers accuracies of bel- 
ter than ±0.5% over the temperature 
range from -40°C to 125 C C. 

Using Silicon-on-Sapphire (SOS) 
sensing technology, the series fea- 
tures a 1" x 4" package made of 17- 
4 PH stainless steel and titanium and 
offers burst pressure capabilities of 
up to 20 times the operating pressure. The transducers operate with 
a variety of voltage outputs ranging from 0 to 5, to 1 to 1 1 VDC and 
voltage inputs of 10 to 40 VDC. They can withstand 10 Gs, peak to 
peak, and can be used in flow computers, machine control, and 
chemical processing applications. 


For More Information Circle No. 735 


Cell-Stack data ac- 
quisition system 
controller f rom So- 
Mat Corp., Cham- 
paign, IL, allows 
engineers to use 
cellular phones, 
satellites, or wire- 
less Ethernet con- 
nections to set up, 
monitor, and con- 
trol field data acquisition systems. The self-contained, Windows- 
based controller can manage remote communication, control data 
acquisition devices, perform remote analysis, and archive and trans- 
fer remote data. 

The unit's hardware box is built around a notebook PC enclosed 
in an aluminum box weighing 8.5 pounds. It features a Pentium 
processor with 16 MB RAM and 700 MB hard disk. It also features a 
cellular phone modem, backup battery charging circuit, and on/off 
circuitry. 
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Special Coverage: Sensors/Data Acquisition 


Data Translation, 
Marlboro, MA, offers 
the DT300 Series 
PCI data acquisition 
boards that consists 
of four 12-bit boards 
capable of achieving 
sampling rates from 
150 KS/s to 333 
KS/s. They are com- 
patible with soft- 
ware-development 
programs such as LabVIEW® and HP VEE”. The boards share a com- 
mon architecture, register map, connector, accessories, and software. 

The boards feature a 1024-location channel gain list that enables 
users to acquire data from channels in non-sequential order and with 
different gains. Two optional 12-bit analog outputs with software- 
selectable ranges are available. The boards also include two custom- 
designed ASICs — one for the PCI interface and one for 
counter/ timer capabilities. 


Measurement 
Specialties, Fairfield, 
NJ, offers the MSP- 
430 hostile-media 
pressure sensor for 
pressure measure- 
ment in the 0 to 
25,000 psi range. 
Fabricated from a 
single piece of 17- 
4PH stainless steel, 
the sensor has no internal O-rings or welds, and no silicone oil-filled 
cavities. Microfused micromachined silicon strain gage technology 
makes it impervious to most physical and electrical hostile- 
media environments. 

Accuracy is ±0.5% full-scale output; output signal is 0.5-4.5 VDC; 
overpressure is 1.5x rated pressure; and burst pressure is 2x rated 
pressure. The sensor measures 2" in length and 1.25" in diameter and 
uses an M18xl.5-mm male pressure port. Standard operating tem- 
perature range is -40 to 85°C. 


/✓///////////.#/(/ 
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For More Information Circle No. 746 

ACQuire AP portable 
data acquisition system 

from Gould Instrument 
Systems, Valley View, 
OH, features built-in 
acquisition and analysis 
software. It allows for 16 
input channels, dual 
sample rates, external 
sample rate, real-time 
continuous hard copy, 
and the ability to mark 
multiple events. The sys- 
tem includes 5B signal 
conditioner module, ACQuire Data Acquisition Software, and View II 
Analysis & Data Manipulation Software. 

Features include acquisition rates to 50,000 samples per second 
continuous to disk, up to 100% pre-trigger, real-time thermal array 
hard copy running at speeds to 100 mm per second, and integrated 
playback and analysis. 

For More Information Circle No. 745 

Transducer Tech- 
niques, Temecula, 
CA, has intro- 
duced the SSM 
and DSM Series 
stud-mount load 
cells. The SSM is 
designed to be 
surface-mounted 
with the load ap- 
plied through the 
mounting stud; 
the DSM is mount- 
ed with a stud at each end for in-line mounting. Each can be used in 
tension and/or compression applications, and is sealed for protec- 
tion against harsh environments. 

The sensors are manufactured of heat-treated 17-4ph stainless steel, 
and the sensing element incorporates bonded foil strain gages. 
Ranges are available from 50 pounds to 10,000 pounds. They are sup- 
plied with a Certificate of Calibration traceable to N.I.S.T. 

For More Information Circle No. 744 
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The E2J capacitive prox- 
imity sensor from Omron 
Electronics, Schaumburg, 
IL, features a separate 
amplifier and flat sensing 
head joined by a flexible 
one-meter robotic cable 
for non-metallic and me- 
tallic sensing applica- 
tions. A sensitivity setting 
on the amplifier allows fine-tuning for applications involving vibra- 
tion and variations in target materials. The separate amplifier allows 
remote mounting of the detection head in space-confined areas. 

Sensing heads are 0.22" thick and are available in two sizes: the 0.79 
x 1.18" size has an adjustable sensing range from 4 to 10 mm; the 1.18 
x 1.57" size has an adjustable sensing range from 8 to 20 mm. 
Optional extension cables are available in 1 -meter and 2-meter 
lengths, allowing the sensor head to be mounted up to 3 meters away 
from the amplifier. 


For More Information Circle No. 740 



The DLN and DLS load cells from Sensotec, Columbus, OH, deliver 
1% accuracy, weigh less than 1.5 ounces, and have frequency 
response to 40 KHz. The load cells feature an operating temperature 
range from 20 to 300°F and overload limits to 200% full scale. The 
Model DLN has a thickness of 0.19" and is available in compression- 
only ranges to 1,000 pounds. It requires a through-bolt mount and 
comes with three feet of coaxial cable with a 10-32 connector. 

The DLS is designed for capacities to 10,000 pounds and measures 
impact forces and dynamic loads that have high static preloads. The 
model is 0.43" thick and also is a bolt-mount 

For More Information Circle No. 743 
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It’s Called The Highest Density, 
32-Bit Multiprocessor 
By Some... 


480 MFLOPS, 16 Mbits SRAM, 
640 MBPS I/O 

One common, small 

FOOTPRINT; COMMERCIAL TO 
MILITARY, 3.3/5.0 VOLT 

Hundreds of feet of 

EMBEDDED, OPTIMIZED 
SIGNAL INTERCONNECT 

0.36° C/W e JC 



Ground bounce reduction 
of up to 85% 


Up to 75% less board space 


Tested and proven 

MULTIPROCESSING 

PERFORMANCE 


Either CQFP or CBGA 

PACKAGING AVAILABLE 


QUAD SHWC MODULE 


An Arsenal By Others. 


Unmatched Multiprocessor Performance 
Analog Devices’ Quad-SHARC™ combines nine 
layers of embedded and highly specialized signal 
interconnect, hun- 
dreds of feet of 
wiring and the 
industry’s most pow- 
erful DSPs - in one 
robust, yet compact 
package. Optimized 
in partnership with 
Ixthos, a top high- 
performance DSP 
solutions provider, 
it’s all the firepower you need to launch either 
your military or commercial designs. 

No Compromise, No Competition 
With the AD14060/AD14160, tradeoffs are simply 
not necessary. Not only do you save board space, 
board layers - even entire boards - but this 


performance and reliability enhanced module 
also saves design hassles and system-level costs. 
There’s really no faster, more risk-free way to 

deliver your solutions 
to the marketplace. 

Start Your Next Design 
With Quad-SHARC 
So follow the lead 
of Ixthos. And arm 
yourself to win with 
Quad-SHARC, the 
only proven arsenal of 
multiprocessing power. 

For lost delivery ol free data sheets and technical information : 

1-800-ANALQGP 

WWW. analog. com/SHARC/MCM 

For immediate occess to data sheets and application information. 
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Ixthos, Inc. is a leader in bringing 
Analog Devices' DSP-based solu- 
tions to the VME marketplace. 
Here , they combine multiple 
Quad-SHARCs ( for a total of 16 
SHARC ® processors) with inte- 
grated I/O and a comprehensive 
set of software tools , achieving 
high efficiency, real-time processing 
power, flexibility and scalability. 


□ ANALOG 
DEVICES 

Analog Devices, Inc., One Technology Way, P.O. Box 9106, Norwood, MA 02062-9106. 
Distribution, offices and application support available worldwide. 


Quad-SHARC is a trademark and SHARC is a registered trademark of Analog Devices, Inc. 
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© Polyimide Passivation for Making High- T c Josephson Junctions 

Smaller spreads in critical currents and resistances are achieved. 

NASA 5 Jet Propulsion Laboratory, Pasadena, California 


Passivation by coating with OCG285 
(or equivalent) polyimide at critical 
steps of fabrication has been found to 
enhance the quality of tapered edges 
in high-critical-temper- 
ature (high-7^) super- 
conduc tor/normal- 
conductor/supercon- 
ductor (SNS) Joseph- 
son junctions. In com- 
parison with Joseph- 
son junctions that are 
nominally identical ex- 
cept for having been 
fabricated without such 
passivation, those fab- 
ricated with polyimide 
passivation exhibit 
cleaner and smoother 
edges and, conse- 
quently, smaller differ- 
ences among the resis- 
tances and critical cur- 
rents of individual 
junctions. 

The formation of 
clean, smooth, tapered edges on films 
of high- T { superconductors (primarily 
YBa 2 Cu 3 0 7 _ 6 ) and on related epitaxial 
insulating films (e.g., SrTi0 3 ) is an 
essential part of the fabrication of 
SNS Josephson junctions and similar 
devices. The tapered edges are need- 
ed for the subsequent deposition of 
layers that are free of defects. In typi- 
cal current practice, the edges are 
formed by ion milling through pho- 
toresist masks that have been pat- 
terned onto the high-T, supercon- 
ducting and overlying insulating 
films. This processing exposes the 
superconducting films to the photore- 
sist patterning, which often leaves 
minute amounts of residues that 
degrade the quality of subsequently 
deposited high-T, superconducting 
films. In addition, the exposure of the 
photoresist and superconducting 
films to the ion-milling process can 
lead to further degradation of the 
superconductor films and edges. 

Figure 1 shows one aspect of the for- 
mation of a tapered edge in a process 


that incorporates the polyimide passi- 
vation step. Coating with the poly- 
imide before patterning and ion 
milling protects the underlying high- 


temperature superconductor from the 
developer and photoresist. The poly- 
imide layer also protects the photo- 
resist against ion-milling-induced 
changes that degrade the supercon- 
ducting film and edges. 

The polyimide-passivation tech- 
nique has been tested in the fabrica- 
tion of multiple SNS edge Josephson 
junctions on chips. YBa 2 Cu 3 0 7 _8 fol- 
lowed by SrTiO s was deposited on 
(100) LaA10 3 wafers. The SrTi0 3 lay- 
ers were patterned with reflowed pho- 
toresist masks, then rotated during 
argon-ion milling without cooling. 
The Josephson junctions were then 
completed by the deposition of 
YBa 2 Cu 2 7 9 Coo. 2 i 0 7 _5 as the normal con- 
ductor followed by YTa^ oosBajCusOj’j 
superconducting counterelectrodes. 
The current-vs.-voltage characteristics 
of junctions fabricated with and with- 
out polyimide passivation were mea- 
sured at a temperature of 60 K. Plotted 
in Figure 2 are the spreads in the crit- 
ical current densities and quantities 
proportional to normal resistivities 


calculated from the measurements. 
The results show that in all cases 
except one, the variability among 
devices was decreased by use of poly- 
imide passivation. In the 
one exceptional case in 
which a chip made with 
polyimide passivation ex- 
hibited a 74-percent 
spread in critical current, 
the SNS devices on the 
chip were just beginning 
to show a critical current 
as the temperature de- 
creased to the measure- 
ment temperature; at a 
temperature of 50 K, the 
spread in critical current 
for this chip was 24 per- 
cent. 

This work was done by 
Jeffrey Earner and Henry 
LeDuc of Caltech for 
NASA’s Jet Propulsion 
Laboratory. For further 
information , access the 
Technical Support Package (TSP) free on- 
line at www.nasatech.com under the 
Electronic Components and Circuits cate- 
gory i, or circle no. 106 on the TSP Order 
card in this issue to receive a copy by mail 
($5 charge). 

NPO-20164 



Figure 2. The Spreads in Resistance and Critical 
Current for sample SNS Josephson junctions fab- 
ricated without and with polyimide were calcu- 
lated from current-vs.-voltage measurements. 
The percent spread on each axis is defined as 100 
x (the standard deviation * the mean). 



Wafer Rotating 
During Milling 


Figure 1. The Formation of a Tapered Edge on a high-temperature superconductor 
during the fabrication of an SNS Josephson junction is accomplished by ion milling 
through a patterned photoresist mask. The incorporation of the polyimide layer 
enhances the quality of the tapered edge formed in this process. 
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AMP Simulation. It’s how top electronics companies 
make it right before they make it real. 



Companies like Hewlett-Packard, Hughes 
Network Systems and NEC America can’t 
wait while signal integrity and ^ 

EMI problems create repeat- 
ed design and prototype cycles. Especially 
when they’ve got a market waiting. 

That’s why they head a list of more than 
100 computer, communications and other elec- 
tronics companies that utilize AMP to model, 
simulate and analyze the signal integrity of 

TLTM Hewlett- their designs, 
mLUM Packard before layout, to 

assure optimum system performance. The 
first time . 
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take that perfected design into layout and 
provide prototypes to your time-to-market 
schedule. And, of course, AMP can handle all 
your production needs. 

Join the more than 100 companies that 
know-when it’s time to make a design real, 
it’s already right. With AMP Simulation . 
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Europe. Middte East Africa -*-44 1753 676800 Sngapore 66-48203 11 
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©Phase-Synchronized Enhancement 
Method for Engine Diagnostics 

This technique transforms instantaneous phase signals 
into discrete signals for better engine-health monitoring 
and fault analysis. 

Marshall Space Flight Center, Alabama 


A diagnostic signal-analysis technique, 
called the Phase Synchronized Enhance- 
ment Method (PSEM), has been devel- 
oped. This method allows NASA engi- 
neers to retrieve any unique defect sig- 
natures and trends associated with dif- 
ferent failure modes and unusual phe- 
nomena experienced during Space 
Shutde main engine (SSME) testing. 

Previous diagnostic studies using the 
Generalized Hyper-Coherence method 
have shown that the frequency of the 
shaft rotational component (sync) of a 
high-speed SSME turbopump is fluctuat- 
ing around a center frequency during 
steady-state operation. These studies fur- 
ther showed the Power Spectral Density 
(PSD) to be exhibiting a discrete peak, 
indicative of strong stationaritv. 

Machinery’ failure detection has 
always been a significant technical chal- 
lenge for NASA’s propulsion technology 
engineers. A reliable engine-health- 
monitoring system can prevent cata- 
strophic failures and lower cosdy 
downtime due to false alarms. 

PSEM can provide valuable sig- 
nal-enhancement capability dur- 
ing engine-health monitoring 
and diagnostics and improve the 
safety and reliability of NASA’s 
advanced propulsion systems. 

This method of analysis uses 
the microfrequency variation 
phenomenon to improve all the 
sync-related components in a sig- 
nal. PSEM forces the narrow- 
band spectral component of sync 
into a pure-tone discrete compo- 
nent with a constant frequency 
by transforming its instantaneous 
phase signal into an equivalent 
“realignment” time. When the 
realignment time is corrected, 
the original sync component will 
become discrete, generating a 
highly desirable effect on the entire sig- 
nal where all the other sync-related 
components (sync harmonics, cage, ball 
spin, outer ball pass, and inner ball 
pass) will automatically become dis- 
crete. The resulting discrete signal pro- 
vides better PSD resolution, which 
improves engine diagnostic evaluation. 

A vibration signal in a rotor system is 
modeled as an FM signal with multiple 
spectral components at different carrier 


frequencies. The instantaneous frequen- 
cy’ and instantaneous phase information 
of each component is recovered using 
several digital frequency-demodulation 
methods, such as complex demodula- 
tion techniques and the phase-lock- loop 
method. During steady-state operation 
of most machinery’ systems, the instanta- 
neous frequency’ of sync tends to fluctu- 
ate about a center frequency and is not a 
constant frequency'. Since the amplitude 
of such frequency’ variation could be 
much smaller than the bandwidth with 
PSD analysis, the sync spectral compo- 
nent still appears as a very discrete peak 
in its PSD. 

This technique has potential for com- 
mercial application outside NASA’s 
propulsion area. For example, PSEM 
will greatly increase the PSD resolution 
during quality-control checks on spin- 
dle motors during production and 
reduce the man-hours needed for sys- 
tem monitoring and diagnostics. 


This work was done by Jen-Yi Jong of Al 
Signal Research, Inc., for the Marshall 
Space Flight Center. For further informa- 
tion, access the Technical Support Package 
(TSP) free on-line at wunv.nasatech.com 
under the Electronic Components and 
Circuits category, or circle no. 109 on the 
TSP Order card in this issue to receive a 
copy by mail ($5 charge). 

MFS-26435 
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This illustration shows the Instantaneous Frequency of 
sync (N), inner ball pass (IBP), and the 8th harmonic of 
sync (8N). PSEM algorithm forces the frequency of sync 
from this periodic variation into a constant frequency, 
generating a highly desirable effect on the entire signal. 
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The fermentation procejss is bejng redesigned by DuPont 
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precisely and with less environmental impact. 


Yeas i, grain 
and water can 
be used to 
make really 
fine beer 
Or, for that 
matter, really 
fine trimethyl- 
ene glycol. 
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doing it for 4,000 years. 

The transformation of sugars into alcohol by micro- \ 
scopic organisms has been known for a very long time. 

But only since the advent of genetic engineering is it J 
feasible to think about harnessing the sophistication of 
biological systems to create molecules that are difficult to 
synthesize by traditional chemical methods. 

For example, the polymer polytrimethylene terephtha- 
late (3GT) has enhanced properties as compared to 
traditional polyester (2GT). Yet commercialization has 
been slow to come because of the high cost of making 
trimethylene glycol (3G), one of 3GT’s monomers. 


Working the bugs in 

The secret to producing 3G can be found in 
the cellular machinery of certain unrelated 
microorganisms. Some naturally occurring 
yeasts convert sugar to glycerol, while a few bacteria 
can change glycerol to 3G. The rub is that no single natural 
organism has been able to do both. 


Through recombinant DNA technology, an alliance of scien- 
tists from DuPont and Genencor International has created a 
single microorganism with all of the enzymes required to turn 
sugar into 3G. This breakthrough is opening the door to low- 
cost, environmentally sound, large-scale production of 3G. 
The eventual cost of 3G by this process is expected to 
approach that of ethylene glycol (2G). 
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A polymer for your thoughts 

The 3GT polymer produced using our biosynthesized 
monomer has properties that exceed those of normal poly- 
ester. It is resilient and can be molded or extruded into Fibers. 
The fibers are heat-settable and can be stretched at least 15 
percent and recover without permanent “creep." They are 
stable to moisture and resistant to most 
common food stains, yet can be readily 
dyed using the same colors as conven- 
tional polyester. We foresee applica- 
tions in markets such as apparel, 
home furnishings, upholstery 
and carpet for 
utomobile inte- 
riors. Even 3G 
numerous 
applications. 





Comfortable, 
easy<are 
apparel may 
soon be 


By combining it with various organic acids, polyols can 
be made as precursors to polyurethane elastomers and 
synthetic leathers. 

A break for the environment 

The 3G fermentation process requires no heavy metals, 
petroleum or toxic chemicals. In fact, the primary' material 
comes from agriculture — glucose from cornstarch. Rather 
than releasing carbon dioxide to the atmosphere, the process 
actually captures it because com absorbs C0 2 as it grows. All 
liquid effluent is easily and harmlessly biodegradable. Whats 
more, 3GT can readily' undergo methanolysis, a process that 
reduces polyesters to their onginal monomers. Post-con- 
sumer polyesters can thus be repolvmerized and recycled 
indefinitely. 


made with 
fibers spun 
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Can you play a role? 

Throughout DuPont's history, many of our biggest contribu- 
tions have come to market through collaboration with other 
companies. Development of 3GT could involve partnering 
with companies active in traditional polymer processing, 
separations technologies, recombinant DNA techniques, 
com wet-milling and fermentation. If you possess these 
skills, or have ideas for end-use applications, we’d like to hear 
from you. Fax us on company letterhead with an indication of 
your interests to: DuPont. Dept. NT, 302-695-7615. Please 
limit vour correspondence to nonproprietaiy, public-domain 
information only. 
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Electronic Systems 


$VLSI Neural Processors Based on Optimization 
Neural Networks 


Computational performances could be gready enhanced. 

NASA's Jet Propulsion Laboratory , Pasadena , California 


Compact analog/digital electronic 
data processors of a novel type are 
based on the concept of the optimiza- 
tion cellular neural network (OCNN) 
and are implemented in very-large-scale 
integrated (VLSI) circuitry. These VLSI 
neural processors are being developed 
to perform a variety of computation- 
intensive tasks in maximizing the return 
of useful scientific information from 
future multiple-sensor microspacecraft, 
given such considerations as synergy 
among multiple sensors, limits on the 
power and bandwidth available for 
transmission of data, and the need to 
recognize significant data in the 
absence of prior explicit instructions. 
The OCNN concept also has obvious 
potential for terrestrial “smart”-sensor 
and other data-reduction applications. 

The OCNN concept is founded on 
the concept of the cellular neural net- 
work (CNN), which is a recursive neur- 
al network that comprises a multidi- 
mensional array of mainly identical arti- 
ficial neural cells, wherein (1) each cell 
is a dynamic subsystem with continuous 
state variables and (2) each cell is con- 
nected to only the few other cells that 
lie within a specified radius (see Figure 
1). Since its original publication in 
1988, the concept of the CNN has 
evolved rapidly and now provides a uni- 
fied theoretical framework for such 
computation-intensive applications as 
signal processing and optimization. The 
CNN concept provides the architecture 
for a locally connected, massively paral- 
lel computing system with simple synap- 
tic operators — very suitable for VLSI 
implementation in real-time, high- 
speed applications. The behavior of a 
CNN depends on the computing 
model, network topology, and coeffi- 
cient template; the behavior in a given 
application depends primarily on the 
coefficients of the template (synaptic 
weights, threshold values, and bound- 
ary conditions) and the procedure for 
applying them. 

An OCNN is designed to perform 
programmable functions for fine- 


grained processing with annealing con- 
trol to enhance the quality of the out- 
put. Going beyond the basic CNN con- 
cept, the OCNN concept incorporates a 
hardware-based annealing method, 
according to which the annealing func- 
tion is embedded in the network. The 
annealing function is a parallel version 
of fast mean-field annealing in analog 
networks, and is highly efficient in find- 


ing globally optimal solutions. Whereas 
synaptic weights in a basic CNN are 
fixed, those in an OCNN are made dig- 
itally programmable to accommodate 
applications in which predetermined 
operators are needed. 

Other important features of the 
OCNN concept can be described with 
reference to the example of a typical 
intended application, in which a VLSI 
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Figure 1. A Typical n-by-m Rectangular Cellular Neural Network contains cells that are connected to 
their nearest neighbors only. 


Active-Pixel-Array 
Integrated Circuit 



OCNN 


Memory Circuit Containing 
Programmable Matrix 




Row-by-Row Electronic 
Readout of Image 


Row-by-Row Electronic 
Readout of Synaptic Weights 


Figure 2. A "Smart" Optoelectronic Image Sensor could include an OCNN sandwiched between a pla- 
nar array of optical receivers and a planar array of optical transmitters, along with circuitry that would 
implement a programmable synaptic-weight matrix memory. This combination of optics and elec- 
tronics would afford fast processing of sensory information within the sensor package. 
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BOO MHz 

where no lock-in has gone before 



SR844 RF Lock-In Amplifier 


* 25 kHz to 200 MHz frequency range 

* DSP architecture: low drift, high 
dynamic reserve and excellent stability 

* X, Y, R, 0 f noise & ratio measurements 

f Time constants from 100 ps to 30 ks 
with 6, 12, 18, 24 dB/oct rolloff 

* “No time constant” mode 130 kHz BW) 

* Auto features: gain, sensitivity, offset, 
phase, reserve, range, ref. threshold 

% Harmonic detection (F and 2F) 

$ GPIB & R5-232 computer interfaces 


Introducing the SR 844 - the only 
lock-in amplifier available that 
measures signals up to 200 MHz. 

Using the same DSP technology found 
in other SRS lock-ins, the SR844 has 
virtually no drift, 20 millidegree phase 
jitter and up to 80 dB of dynamic 
reserve with better than 5 ppm/ C 
stability. It has a host of features 
including a synthesized reference 
source, auto functions, offset/expand, 
harmonic detection, built-in memory, 
computer interfaces and more. The 
SR844 is the ideal instrument for RF 
synchronous detection applications. 
Call us for more information on the 
SR844 and see the RF world from a 
new perspective. 



Stanford Research Systems 

1290-0 Reamwood Avenue • Sunnyvale, CA 94089 

Telephone: (408)744-9040 • FAX: (408)744-9049 


For More Information Circle No. 520 


email: info@srsys.com 
WWW: www.srsys.com 



Metal Belt & Drive Tape 

APPLICATIONS 


Carriage Positioning, 
Plotter Head Drives 
Robot Arm 8 Hand Manipulate I 
Optical Elemen 


Ask us how these cli 
precise, repeatable, strong, light 
weight products can enhance 
your designs. 


ISO 9001 


BELT 

TECHNOLOGIES 

11 Bowles Road, RO. Box 468 
Agawam. MA 01001-0468 USA 
TEL (413) 786-9922 
FAX (41 3) 789-2786 
httpj/www. BeltTechnologies. com 


Metal Belts That Drive Productivity 


Plain & Perforated Belts 

Conveying, Casting, 
Imaging, Sealing, 
Timing, Positioning, Indexing, 
Vacuum Conveying, Drying 


Belts with Attachments 

Packaging, 
Timed Transfer Lines, 
Lead Frame Drives, 
Automated Assembly Indexing 


Combination Belts 


Timed Parts Nesting, 
Automated Inspection, 
Oriented Component Conveying, 
High Speed Packaging 


Drive Tapes 


After more than 25 years manufacturing this remarkable family of 
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OCNN processor would receive input 
from an image-sensing array of pho- 
todetectors and would perform such 
image-data-processing functions as 
detecting edges or detecting motion. If 
a basic CNN were to be used in this 
application, then each pixel would be 
represented by one neuron. In an 
OCNN, every pixel could be represent- 
ed by multiple neurons, that, collective- 
ly, would constitute a hyperneuron and 
would execute the maximum evolution 
function for selecting among various 
profiles or exploiting data synergy. For 
instance, in an OCNN designed to 
detect motion, every image pixel w r ould 
be represented by multiple, mutually 
exclusive neurons in a hvperneuron for 
velocity selection. Only the winning 
neuron within each hyperneuron would 
remain active, while the others would be 
turned off. The operation of the neural 
network would be terminated when the 
energy function of the network reached 
a minimum. To improve the global 
interconnections and the input and 
output of image data with external cir- 
cuitry beyond those of a basic CNN, an 
OCNN could be integrated with optical 
receivers and transmitters (see Figure 
2 ) 

VLSI neural processors of this type 
would likely also prove useful in terres- 
trial robotic systems and in other sys- 
tems in which there are requirements 
for “smart” sensor subsystems and/or 
high-performance on-board computing 
for optimization, autonomous control, 
and/or reduction of data. Preliminary 
studies have shown that the OCNN con- 
cept offers the potential for orders-of- 
magnitude improvements in perfor- 
mance in onboard computation for 
autonomous control and reduction of 
data from multiple sensors. 

This work was done by Wai-Chi Fang , 
BtngJ. Sheu, and James Wall of Caltech for 
NASA’s Jet Propulsion Laboratory. For 
further information, access the Technical 
Support Package ( TSP ) free on-line at 
www.nasatech.com under the Electronic 
Systems category, or circle no. 113 on the 
TSP Order card in this issue to receive a copy 
by mail ($5 charge). 

In accordance with Public Law 96-517, 
the contractor has elected to retain title to this 
invention. Inquiries concerning rights for its 
commercial use should be addressed to: 

Technology Reporting Office 

JPL 

Mail Stop 122-116 

4800 Oak Grove Drive 

Pasadena, CA 91109 
(818) 354-2240 

Refer to NPO- 19989, volume and number 
of this NASA Tech Briefs issue, and the 
page number. 
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Physical Sciences 


# Black-Body Evaporator Unit for a Point-Focus Solar Collector 

A special coating is not necessary to ensure high solar absorptivity. 

John F Kennedy Space Center, Florida 


The figure illustrates a solar ther- 
mal energy system for boiling water or 
another liquid. The system can be 
used for a variety of purposes that can 
include drying aqueous hazardous 
waste, distilling pure solvent from 
spent solvent, purifying water by dis- 
tillation, or generating steam. The 
principal innovative feature of this sys- 
tem is an absorber/evaporator unit, 
which is designed to absorb radiant 


characteristic. The design is also sim- 
pler than that of other absorber /evap- 
orator units. 

Though the absorber/evaporator 
unit described here is cylindrical, it 
could just as well have a spherical, 
conical, or other convenient shape. 
The absorber/ evaporator unit in- 
cludes an inner cylinder and a slightly 
wider outer cylinder, both made of 
stainless-steel sheet. The inner cylin- 


The vapor leaves through vent tubes 
at the top, then flows through vent 
hoses to the condenser. The vent 
tubes, the vent hoses, and the outer 
surface of absorber/evaporator unit 
(except at the opening) are covered 
with insulating material. 

Concentrated solar radiation enters 
the absorber/ evaporator unit through 
a solar-glass-covered opening at its 
lower end. The absorber/evaporator 
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This Solar Heating System for boiling a liquid features an improved absorber/evaporator unit that exploits geometry to achieve an absorption character- 
istic approximating that of a black body. The seemingly peculiar arrangement of vent tubes can be understood, upon closer examination, to prevent 
spillage of liquid when the unit is tilted toward the east or west. 


solar energy with an effectiveness 
close to that of an ideal (in the black- 
body sense) absorber. The design is 
such that unlike in some other sys- 
tems, it is not necessary to coat the 
solar-irradiated surface with a high- 
solar-absorptivity (“solar black”) mate- 
rial to obtain the desired black-body 


der acts as the solar-energy absorber 
for heating the liquid, which is 
pumped into the narrow annulus 
between the inner and outer cylin- 
ders. The narrow-annulus feature is 
an important element of the design in 
that a liquid can be boiled most effec- 
tively when confined in a thin layer. 


unit is positioned and oriented to face 
a paraboloidal solar-radiation concen- 
trator; the cylindrical axis of the unit 
is aligned with the optical axis of the 
concentrator and the unit is posi- 
tioned along this axis with the center 
of the opening at the focal point of 
the concentrator. Of course, the 
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paraboloidal concentrator must be 
mounted on an azimuth/elevation 
tracking mechanism that keeps the 
concentrator aimed toward the Sun. 

This optical arrangement ensures 
that most or all of the concentrated 
solar radiation enters the cavity 
enclosed by the inner cylinder, yet 
the opening is small enough to pro- 
vide a relatively small solid angle for 
the escape of thermal radiation from 
the cavity. Once solar radiation enters 
the cavity, some is absorbed immedi- 
ately, some is absorbed after one or 
more reflection (s), some is reradiat- 


ed, and some of the reflected and 
reradiated energy’ escapes through 
the opening. The opening is small 
enough that the solid angle for the 
escape of radiation is relatively small; 
consequently, the incident radiation 
undergoes multiple cycles of reflec- 
tion, absorption, and reradiation that 
convert the radiation field in the cav- 
ity into one that approximates a 
black-body radiation field, even in the 
absence of a high-absorptivity coating 
on the absorber surface. 

With its thin-wall-shell design and 
without for a special high-absorptivity 


coating, the absorber/evaporator 
unit can be constructed relatively 
easily. The unit can also be disassem- 
bled relatively easily for cleaning and 
repairs. 

This work was done by Feng-Nan Lin, 
William /. Moore , and Philip D. Stroda of 
Kennedy Space Center. For further 
information , access the Technical Support 
Package (TSP) free on-line at wunv. 
nasatech.com under the Physical Sciences 
category, or circle no. 160 on the TSP 
Order Card in this issue to receive a copy 
by mail ($5 charge ). 
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®. Adj acen t-Pair 
Imaging 
Shearography 
Using 

Bacteriorhodopsin 

John F Kennedy Space Center, 
Florida 

In a developmental technique of 
real-time adjacent-pair imaging shear- 
ography, a thin film of bacterior- 
hodopsin is used to record shearo- 
grams in argon-laser light for immedi- 
ate readout in helium/neon-laser 
light. Unlike conventional silver- 
halide-based photographic film, bacte- 
riorhodopsin can be used as a real- 
time recording medium because it 
yields an image immediately upon 
exposure and is optically erasable. 
Bacteriorhodopsin also offers the 
advantage of resolution as high as 
5,000 lines/mm — comparable to the 
resolutions of silver-halide-based films 
and much greater than the 80 
lines/mm typical of the charge-cou- 
pled-device video cameras used 
heretofore in real-time shearography. 
Issues to be addressed in subsequent 
development include the difficulty of 
recording over a previously recorded 
image at the recording wavelength, 
the need for Fourier- transform optics 
for readout, the need to optimize the 
optics to realize the full potential for 
high resolution, and the relative insen- 
sitivity of bacteriorhodopsin film 
(about a tenth of that of silver-halide- 
based film). 

This work was done by Colleen 
Fitzpatrick of Rice Systems, Inc., for 
Kennedy Space Center. For further 
information, access the Technical Support 
Package (TSP) free on-line at www. 
nasatech.com under the Physical Sciences 
category , or circle no. 161 on the TSP 
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Barksdale 


PS4A Remote Sensor 

All-In-One 
Solid State 
Pressure Switch, 

Transmitter and Gauge PS3G integral Sensor 


These microprocessor — based, fully program- 
mable and scaleable units have 4 
independent switches, non-volatile memory, 
digital display and security lock-outs. A 4-20 mA 
output is standard, a serial port is 
optional. A variety of configurations is available 
including panel mounting, remote sensors, and 
differential pressure control. Standard pressure 
ranges to 10,000 psi are available with NEMA 4 
(IP65) aluminum enclosures. These rugged units 
are suitable for virtually any application. 
Barksdale offers the widest selection of pressure 
switches in the world. For a free catalog. 
contact Barksdale, Inc., (800) 835-1060 
FAX (213) 589-3463. 
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Reliability, repeatability, accuracy and long 
term stability are built into every Barksdale 
transducer. The 420 family offers features 
never before available in low cost units. 
EMI/RFI, reverse polarity, shock and vibration 
protection, stainless steel NEMA 4 

enclosures, and built-in pressure snubbers are 
some of the reasons for their durability. 
Standard accuracy is 0.25%. The N1 series 
offers easy ranging and calibration. 

These units are capable of handling virtually all 
liquids and gases to 10,000 psi. For a 
free catalog . call today, (800) 835-1060 
FAX (213) 589-3463. 
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Order Card in this issue to receive a copy 
by mail ($5 charge). 

In accordance with Public Law 96-517, 
the contractor has elected to retain title to this 
invention. Inquiries concerning rights for its 
commercial use should he addressed to: 
Colleen Fitzpatrick 
Rice Systems, Inc. 


1150 Main Street, Suite C 
Irvine, CA 92614 
(714) 553-8768 
E-mail: ricesys@prodigy.com 
Refer to KSC-11838, volume and number 
of this NASA Tech Briefs issue, and the 
page number. 


#>A Multicolor Imaging Pyrometer 

An imaging pyrometer allows precise spatially resolved tem- 
perature measurements over a variable emissivity field. 

Physical Sciences Inc., Andover, Massachusetts 


Physical Sciences Inc. (PSI) de- 
signed, constructed, and delivered a 
prototype passive imaging pyrometer 
capable of accurately measuring and 
controlling the temperature distribu- 
tion across a specified surface. The 
device was originally designed, under a 
NASA SBIR contract (solicitation year 
1985) monitored by Jet Propulsion 
Laboratory, for space application with a 
material processing acousdc levitation 
furnace, and thus the software allowed 
for registration of a surface that was 
allowed free motion within a defined 
range. 

The multicolor imaging pyrometer 
was designed specifically to measure 
temperatures from 900 to 2500 K with 
spatial resolution of 2 mm. These param- 
eters can be extended and customized 
for other applications. 

Like all pyrometers, this instrument 
determines the temperature of a mate- 
rial by measuring the emitted radiation. 
However, unlike most other pyrome- 
ters, temperature measurement errors 
associated with a lack of knowledge 
about the heated sample’s emissivity are 
minimized by udlizing an opdcal system 


that operates at short wavelengths com- 
pared to the peak of the blackbody 
spectrum for the temperature range of 
interest. In this regime the radiant 
power increases faster than exponen- 
tially with temperature. 

Because of this extreme sensiuvity to 
temperature, the emissivity of the 
source plays a relatively small role in 
determining the emitted power. The 
short wavelengths therefore provide 
more accurate measurements of the 
temperature than can be made using 
longer wavelengths, assuming equally 
poor knowledge of the sample’s emis- 
sivity. The penalty paid for this accura- 
cy is that the dynamic range of the 
pyrometer’s CCD image detector places 
rather narrow limits on the range of 
temperatures that can be measured at a 
single short wavelength. To cover a 
broad range of temperature, six wave- 
lengths — each sensidve to a specific 
temperature range — are provided. 

An optical head projects distinct 
images at all six wavelengths onto the 
detector concurrendy. Computerized 
data acquisition and analysis enables 
the user to capture data and store it on 


SPECTRATEMP SPECIFICATIONS 

METHODOLOGY 

PERFORMANCE: 

Three-wavelength optical temperature monitor 

Lowest measurable temperature 

350 °C (675 8 F) 

Highest measurable temperature 

1600 8 C (2900 T) 

Absolute accuracy 

+/- 25 “C (+/- 50 *F) 

Relative accuracy 

+/- 1 5 *C (+/- 30 °F) 

Measurement field of view 

6 9 cone 

Outputs: Analog 

0-10 VDC; 4-20 mA 

Digital 

RS-232 

INSTALLATION: 

Electrical classifications 

General purpose 

Physical dimensions and weight 

1200 x 250 x 180 mm (46 x 9.5 x 7 in.) 
18.2 kg (40 lb.) 

Port 

50 mm (2 in.) port in boiler sidewall 
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videotape, interactively examine and 
interpret the data either immediately 
after capture or upon replay of the 
videotape, or to automatically analyze 
the pyrometer’s output. In the latter 
mode, the pyrometer provides a display 
of the object’s temperature distribu- 
tion in a false color image on a video 
monitor, a calculation of the tempera- 
ture distribution’s mode value, and a 
capability to use that value in a feed- 
back loop for controlling the object’s 
temperature. 

The pyrometer technology was later 
extended under a National Science 
Foundation grant to allow rapid nonin- 
trusive measurement of particulate and 
gas temperatures in extremely hostile 
environments. The resulting optical 
temperature monitor, again employing 
multiple wavelength measurements, 
was originally sold commercially as 
GasTemp*. Following this successful 
demonstration and commercialization, 
PSI established a subsidiary to manu- 
facture and enhance the product. It 
was soon apparent that this company 
had additional opportunities in the 
environmental monitoring instrumen- 
tation market, and a second optical 
instrument, the SpectraScan® line, was 
developed. SpectraScan directly mea- 
sures trace concentrations of ammonia, 
hydrogen fluoride, hydrogen sulfide, 
and other regulated gases in either 
extractive or open path modes. 

As the applications of SpectraScan 
became clear, the company’s name was 
changed to Spectrum Diagnostix, and 
the SpectraTemp optical temperature 
monitor was introduced. The Mass- 
achusetts Capital Resource Co. and The 
Venture Capital Fund of New England 
invested $1.7 million, allowing Spectrum 
Diagnostix to grow to almost 20 employ- 
ees. In 1996, Spectrum Diagnostix was 
sold to PSI’s marketing partner, Bovar 
Western Research, which now manufac- 
tures and distributes SpectraTemp M It 
provides continuous accurate and reli- 
able temperature monitoring of hot par- 
ticulate-laden gas streams. 

SpectraTemp determines particu- 
late temperature by measuring light 
emissions from the particulates at 
three different wavelengths. These are 
selected to avoid interferences from 
cool heat-transfer surfaces ( e.g ., boiler 
walls). SpectraTemp provides a tem- 
perature range of 350 ’C (675 ‘F) to 
1600 - C (2900 °F). Its design gives it a 
unique capability to determine a line- 
of-sight average temperature all the 
way across a particulate-laden stream. 
Automatic calibration, fault detection, 
and alarms are incorporated into 


SpectraTemp, and both analog and 
digital outputs are supplied for inter- 
facing with plant control systems. 

SpectraTemp has most commonly 
been used for monitoring furnace-exit 
gas temperature in utility and indus- 
trial boilers fired by coal, heavy oil, 
wood, or municipal waste. In these 
installations, SpectraTemp reduces 
operating costs by providing better 
control of furnace-wall blowers and 
soot blowers, better burner control 
(tilt and excess air), and superior 
steam-temperature control. 

SpectraTemp can also be used for 
improved process optimization in other 


industrial processes where accurate con- 
trol of the temperature of particulate- 
laden gas streams is important. Examples 
of such processes include waste incinera- 
tors, cement kilns, and smelters. For 
more information on SpectraTemp con- 
tact Norman Stein, Bovar Western 
Research, (713) 789-1084. 

This work was done by Physical 
Sciences Inc. under a NASA SBIR 
Contract monitored by Jet Propulsion 
Laboratory. Information on customized 
imaging pyrometers can be provided by 
George Caledonia, Physical Sciences Inc., 
20 New England Business Center, Andover, 
MA 01810; (978) 689-0003. 



It's never been easier! Tescom’s ER3000 Digital PID Controller 
puts automated pressure control at your fingertips. Our 
microprocessor-based electronics allow you to interface with 
your computer or use our UI 3000 Graphical User Interface to 
optimize the control parameters for your application. 

The ER 3000 allows you to create and download a setpoint 
profile to ramp. step, loop or dwell the pressure. 

□ We offer a wide selection of mating pressure regulators 
for gas and liquid from vacuum to 15.000 PSIG. Flow rates 
range from C v =0.02 to 45 

□ Use our free Windows"* data acquisition software or integrate 
your existing software using our DLL drivers for Lab VIEW® 
or VisualBasic® 

Call us today and we'll help automate your pressure control! 

TESCOM 

ELECTRONIC CONTROLS DIVISION 

12616 Industrial Boulevard, Elk River. MN 55330 
800-447-1204 www.tescom.com 


NASA Tech Briefs, January 1998 


For More Information Circle No. 432 


67 




9 Sputter Deposition of Pure and Fluoropolymer-FiUed A1 2 0 3 

Transparent coats of Al 2 O s could protect plastic windows. 

Lewis Research Center, Cleveland, Ohio 


Experiments have shown that nonreac- 
tive ion-beam sputtering can be used to 
deposit a transparent film of aluminum 
oxide on a polycarbonate, silicon, or 
fused-silica substrate. Similar experi- 
ments have shown that reactive ion- 
beam sputtering can be used to form a 
transparent film of either aluminum 
oxide alone or else aluminum oxide 
filled with a few percent of polytetraflu- 
oroethylene (PTFE). The properties of 
reactive ly deposited A1 2 0 3 films appear 
to be superior to those of nonreactively 
deposited A1 2 0 3 films with respect to 
the intended applications, as explained 
below. 

These experiments were conducted as 
parts of continuing efforts to develop 
hard, adherent, hydrophobic oxide 
films to protect polymeric windows (e.g., 
in automobiles and aircraft) against oxi- 
dation and abrasion and to enhance 
their ability to shed water. Earlier efforts 
along this line of development were 
reported in “Deposition of Sapphire 
by Conversion Coating” (LEW-15638), 
NASA Tech Briefs , Vol. 20, No. 8 (August 
1996), page 68. 

The deposition apparatus (see figure) 
was housed in a vacuum chamber and 
contained two ion sources: one that gen- 
erated a beam of argon ions at a kinetic 
energy of 1,000 eV and one that gener- 
ated an oxygen/argon plasma with an 
ion kinetic energy of about 170 eV. For 
nonreactive sputter deposition, the 
argon-ion beam was aimed at an alu- 
minum oxide sputtering target and the 
oxygen/argon ion source was not used. 
For reactive sputter deposition, the 
argon-ion beam w'as aimed at an alu- 
minum sputtering target, while the oxy- 
gen/argon-ion beam was aimed at the 
deposition substrate. The addition of 
PTFE during reactive sputtering w*as 
accomplished by placing a wedge of 
PTFE onto the aluminum sputtering tar- 
get. In one experiment, a film of PTFE 
(only) was deposited by use of a PTFE 
(only) sputtering target. 

In each case in which a film was 
deposited on a fused-silica substrate, 
part of the substrate was masked with 
tape to provide a datum surface for mea- 


surement of the thickness of the deposit 
by use of a profilometer. Typical thick- 
nesses of A1 2 0 3 films ranged from 1 ,600 
to 2,700 A. A deposit of 92 percent A1 2 0 3 
and 8 percent PTFE was found to be 
3,800 ± 260 A thick, and a deposit of 
PTFE alone was found to be 12,300 ± 
1,077 A thick. Water contact angles were 
also measured on the fused-silica sub- 
strates. In cases in which films were 
deposited on silicon substrates, the 
intrinsic stresses in the films were deter- 
mined by measuring the changes in the 
surface bows of the substrates. Spectral 
transmissivities of uncoated and coated 
fused-silica and polycarbonate substrates 
were measured. Qualitative tests of resis- 
tance to abrasion were performed on 
two types of polycarbonate substrates: 
uncoated and one reactively coated with 
A1 2 O s to a thickness of 12,200 A. 

Stresses were found to be slightly 
lower in reactively deposited than in 
nonreactively deposited A1 2 0 3 films. 
Stresses were reduced by incorporation 
of PTFE. Unexpectedly, films of Al 2 O s + 
PTFE w^ere found to be less hydrophobic 
than are films of A1 2 0 3 alone — an effect 
that might be attributable to the forma- 
tion of aluminum fluoride. In compari- 
son with nonreactively deposited A1 2 0 3 , 
reactively deposited A1 2 0 3 proved to be 


slightly more hydrophobic and more 
optically transmissive in the ultraviolet. 
The addition of PTFE exerted litde 
effect on transmittance. The 12,200-A- 
thick A1 2 0 3 reactively deposited A1 2 0 3 
films on polycarbonate were found to 
increase the absolute absorptance by 
only about 1.8 percent while providing 
some resistance to abrasion by small par- 
ticles like those typically encountered 
during cleaning of windows and lenses. 
Thus, it appears that reactive ion-beam 
sputtering of A1 2 0 3 is potentially useful 
as a technique to apply clear, abrasion- 
resistant films to polymeric windows and 
possibly other optical components. 

This work was done by Sharon K. Rutledge 
and Bruce A. Banks of Lewis Research 
Center and Jason Hunt of Ohio Aerospace 
Institute. For further information , access 
the Technical Support Package (TSP) free 
on-line at www.nasatech.com undei' the 
Materials category , or circle no. 168 on the 
TSP Order Card in this issue to receive a copy 
by mail ($5 charge). 

Inquiries concerning rights for the commer- 
cial use of this invention should be addressed 
to NASA Lewis Research Center, Commercial 
Technology Office , Attn: Tech Brief Patent 
Status, Mail Stop 7-3, 21000 Brookpark 
Road, Cleveland, Ohio 44135. Refer to LEW- 
16424. 



The Argon-Ion Source Was Used alone for nonreactive deposition of Al 2 0 3 from an Al 2 0 3 sputtering 
target or with the oxygen/argon source for reactive deposition of Al 2 0 3 from an Al target. 
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I Self-Lubricating Composite Coating for 
High-Temperature Use 

This material offers advantages over a previously developed 
similar material. 


Lewis Research Center, Cleveland, Ohio 

PS300 is a self-lubricating solid coat- 
ing material for use in sliding contacts 
at temperatures up to 800 °C. PS300 is 
a composite of metal-bonded chromi- 
um oxide with barium fluoride/calci- 
um fluoride eutectic and silver as solid 
lubricant additives. The “PS” in the 
name of this and other self-lubricating, 
high-temperature composite materials 
that have been reported in NASA Tech 
Briefs signifies that the material is 
applied to a substrate by plasma spray- 
ing of a powder blend of its con- 
stituents. 

PS300 is similar to a previously devel- 
oped material of this type, called 
M PS200." The main difference between 
the two materials is that instead of 
metal-bonded chromium oxide, the 
major constituent of PS200 is metal- 


resultant increase in friction and loss of 
resistance to wear. 

The metal-bonded chromium oxide 
in PS300 costs less than does the metal- 
bonded chromium carbide in PS200. 
Metal-bonded chromium oxide can be 
ground and polished by silicon carbide 
tools, eliminating the need for dia- 
mond finishing. Inasmuch as the 
chromium in PS300 is already in an oxi- 
dized state, the coating has potential 
for better tribological performance in 
air at high temperatures. Yet another 
advantage of PS300 over PS200 is that 
at high temperatures, chromium oxide 
is a good solid lubricant. Finally, in 
comparison with PS200, PS300 exhibits 
less of a tendency to clog spray-gun 
ports and can thus be plasma-sprayed 
more easily. 


Constituents and Proportions 


Metal-Bonded Cr 2 0 3 * Metal-Bonded Cr 3 C 2 * # Ag BaF^CaF 2 Eutectic 


Composite 

Coating 

Material 

Weight 

Percent 

Volume 

Percent 

Weight 

Percent 

Volume 

Percent 

Weight 

Percent 

Volume 

Percent 

Weight 

Percent 

Volume 

Percent 

PS300 

80 

80.3 



10 

5.5 

10 

14.2 

PS200 



80 

77.1 

10 

6.4 

10 

16.5 


• By Weight Percent, 80Cr 2 O 3 +16Ni+4Cr 

*• By Weight Percent. 54Cr 3 C 2 +28Ni^12Co+2Mo^2AI+lB+lSi 


The Compositions of PS300 and PS200 are similar, the major difference lying in the metal-bonded, 
chromium-based constituent. PS300 offers advantages of lower cost and less difficulty in processing. 


bonded chromium carbide (see table). 
In either material, the major con- 
stituent serves as a tough, wear-resis- 
tant matrix. The additives provide 
lubrication by virtue of their low shear 
strengths: In particular, silver lubri- 
cates at low temperatures; at higher 
temperatures, where silver is too soft to 
support an appreciable load, the fluo- 
ride eutectic phase softens and behaves 
plastically. 

The big disadvantage of PS200 is 
high cost. The metal-bonded chromi- 
um carbide is a highly processed, 
expensive constituent, and the pres- 
ence of chromium carbide makes it 
necessary to resort to costly diamond 
grinding to polish the coating to the 
requisite finish prior to use. Moreover, 
at temperatures above 800 °C in air, the 
chromium carbide oxidizes, with a 
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PS300 and PS200 have been tested 
under identical conditions on a pin-on- 
disk tribometer. In tests at temperatures 
up to 650 °C in air, the two materials 
exhibited comparable friction and wear 
properties. 

This work was done by C. DellaCorte and 
B.J. Edmonds of Lewis Research Center. 
For further information , access the Technical 
Support Package (TSP) free on-line at 
www.nasatech.com under the Materials cat- 
egory , or circle no. 152 on the TSP Order 
Card in this issue to receive a copy by mail 
(%5 charge). 

Inquiries concerning rights for the com- 
mercial use of this invention should be 
addressed to NASA Lewis Research Center, 
Commercial Technology Office , Attn: Tech 
Brief Patent Status, Mail Stop 7-3, 21000 
Brookpark Road , Cleveland, Ohio 44135. 
Refer to LEW-16413. 
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Computer Software 


^ ICAN /PART — Integrated 
Particulate Composite 
Analyzer 

The Integrated Particulate Com- 
posite Analyzer (ICAN/PART) comput- 
er program is a modified version of the 
Integrated Composite Analvzer (ICAN) 
program (LEW-1 5592/LEW- 1 5832), 
which was developed to conduct analy- 
ses of the micromechanics of fiber-rein- 
forced polymer-matrix composite 
materials. ICAN/PART is a computa- 
tionally efficient computer code that 
can be used by engineers in both aero- 
space and nonaerospace fields to char- 
acterize and design particulate-rein- 
forced composite materials. These 
composites are useful in circumstances 
in which multi-phased materials are 
desired but the costs and difficulties of 
manufacturing continuous-fiber-rein- 
forced composites are too great. 

ICAN/PART can compute the effec- 
tive properties and constituent 
microstresses of a particulate-rein- 
forced composite as well as of a fiber- 
reinforced composite that includes a 
particulate-reinforced matrix material. 
The user obtains preliminary' informa- 
tion on the order of magnitude of 
stresses that will be found in a given 
load state. If more-detailed informa- 
tion about the specific stress levels in 
specific locations of a composite-mater- 
ial object is required, a detailed finite- 
element model could then be con- 
structed and analyzed. 

The manner of using ICAN/PART is 
very similar to that of the original 
ICAN code. ICAN/PART includes a 
provision for a dedicated data bank 
that enables the user to build a data- 
base of properties of commonly used 
particle and binder materials. The user 
need only specify' code names for con- 
stituents. Input includes code names or 
properties of constituent materials, 
and factors that reflect the process of 
fabrication and the geometry of the 
composite-material object. Output 
includes the various ply and composite 
properties, composite structural 
response, and composite-stress-analysis 
results with details of failure. 

ICAN/PART is written in FORTRAN 
77. Two machine versions are available. 
The UNIX-based version, LEW-16460, 
has been successfully implemented on a 
Sun4 SLC computer running SunOS 
4.1.3JJ1, a Sun4 IPC running Solaris 2.4 


(SunOS 5.4), and an SGI Indigo2 com- 
puter running IRIX 6.2. The IBM PC- 
based version, LEW- 16484, has been suc- 
cessfully run on a ‘486 microprocessor 
running MS-DOS 5.0, a ‘486 micro- 
processor running Windows95, and a 
Pentium microprocessor running 
Window's95. The code has been success- 
fully compiled under Microsoft’s 
Fortran Powerstation 1.0. A sample exe- 
cutable code is provided. The standard 
distribution medium for the UNIX- 
based version is a 3.5-in. (8.89-cm), high- 
density diskette in UNIX TAR format. 
The standard distribution medium for 
the IBM PC version is a 3.5-in. (8.89-cm), 
high-density diskette in PC format. 
Alternate distribution media are avail- 
able on request. ICAN/PART was 
released to COSMIC in 1997. 

This program was written by P. L. N. 
Murthy and R . K. Goldberg of Lewis 
Research Center and S. K. Mital of the 
University of Toledo. For further information 
on the UNIX version , access the Technical 
Support Package (TSP) free on-line at 
www.nasatech.com under the Computer 
Software category, or circle no. 110 on the 
TSP Order Card in this issue to receive a copy 
by mail ($5 charge). 

LEW- 16460 

For further information on the IBM PC- 
based version, access the Technical Support 
Package (TSP) free on-line at www.nasatech. 
com under the Computer Software category, or 
circle no. 121 on the TSP Order Card in this 
issue to receive a copy by mail ($5 charge). 
LEW- 16484 


Web-Based Software for 
Coordinating Work 

WWWorkflow is a language-driven, 
data-base-mediated, web-based process 
mediation system. WWWorkflow lever- 
ages on intranet applications and exist- 
ing information infrastructure services, 
making it possible to add workflow 
management features to preexisting 
information management systems, 
without the need for significant modifi- 
cations of those systems. A distinctive 
feature of WWWorkflow is the careful 
separation of process mediation from 
product-data management. WWWork- 
flow’ supports many types of workflow 
and is not focused on any single infor- 
mation structure. WWWorkflow com- 
ponents include a web-based user 
front-end, a workflow’ “engine,” a work- 


flow data base, and a graphical work- 
flow editor and authoring tool. The 
web-based user front-end of WWWork- 
flow allows any user with a web browser 
to interact with the system. The work- 
flow “engine” contains a workflow lan- 
guage interpreter, as well as an event- 
driven process mediation service. The 
workflow data base provides persis- 
tence of workflows underway as well as 
status and historical information for 
complete reporting. The graphical 
workflow' editor and authoring tool 
provides both capabilities to produce 
and edit workflow procedures. 

This program was written by Charles 
Ames , Scott Burleigh, and Stephen Mitchell 
of Caltech for NASA’s Jet Propulsion 
Laboratory. For further information , 
access the Technical Support Package (TSP) 
free on-line at www.nasatech.com under 
the Computer Software category, or circle 
no. 127 on the TSP Order Card in this issue 
to receive a copy by mail ($5 charge). This 
software is available for commercial licens- 
ing. Please contact Don Hart of the 
California Institute of Technology at (818) 
393-3425. Refer to NPO-20124. 


COSMIC, NASA’s Software 
Technology Transfer Center, has 
an inventory’ of over 800 software 
packages that originally were 
developed by NASA and its con- 
tractors for the U.S. space pro- 
gram. These packages have a wide 
range of applications other than 
space exploration and are used by 
industry, academic institutions, 
and other government agencies. 

For further information about 
software available from COSMIC, 
or to receive a free diskette cata- 
log, contact COSMIC at: 

COSMIC 

The University of Georgia 
382 East Broad Street 
Athens, GA 30602-4272 

Phone: 706-542-3265 
Fax: 706-542-4807 
e-mail: 

service@cosmic.uga.edu 

WWW: 

http://www.cosmic.uga.edu 
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EASY things you can do with Nonlinear 

that you can't do with regular linear stress analysis 


¥ 





Out of plane bending • Use nonlinear Permanent deformation - Algor's 

““‘‘‘-’b to determine whether this plate — ' — * — ‘ l “ 

shorten and fall out of its support. 

Linear cannot predict < * — 1 

perpendicular to a loai 


Trajectory - Basic motion, such as 
the trajectory of this rotating football 
is easily done using Algor’s nonlinear 
analysis. Linear analysis cannot pre- 
dict motion. 


w Squashing this rubber 
ball in a vice using linear analysis 
cannot predict the final shape like this 
nonlinear analysis. 


nonlinear analysis can predict the 
permanent deformation when the 
predicted stress exceeds the yield 
stress. Linear analysis can’t do this. 



Stress concentration - Linear stress 
analysis will misrepresent both the 
stress and the deformation of this 
hanger due to minute changes in the 
"llet. Nonlinear analysis gets it right. 


Local buckling - When failure is due 
to local buckling, the geometry fails at 
stresses much, much lower man the 
eld stress Linear cannot detect 
>cal buckling 



L 
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4-bar link - Linear dynamic analysis 
cannot predict the forces and stress- 
es due to periodic loading. 
Accupak/VE simulates the loading 
and stresses in one analysis 


3-D mechanism - When a moving 
object is a 3-D mechanism, high iner- 
tia forces can occur. You need 
Accupak/VE to predict the stresses 
caused by motion. 


Snap-through - Any time you have a 
snap-througn effect, your part is in 
motion until it stops on the other side. 
You need nonlinear analysis to predict 
this effect. 


Impact - Nonlinear dynamic response! 
predicts the stress in an object when it I 
goes into motion as a result of impact by! 
another object. Linear analysis cannot! 
analyze for impact and motion. 



Contact Impact” Kinematic motion and 
the stresses due to the shock of impact 
cannot be predicted by either linear stress 
analysis or kinematics analysis software. 
Accupak/VE does it in one shot.. 


Nonlinear Dynamic Analysis for Virtual Engineering that's: 


1. As EASY as Linear Static Stress Analysis 

2. At Linear Stress Pricing Levels 

3. Fully Integrated with your CAD Station 

Accupak/VE from Algor is the nonlinear dynamic analysis soft- 
ware that's as easy to use as regular linear stress analysis while 
providing advanced solution technology. Its ease-of-use, 
affordability, and compatibility with Pentium computers and 
mainstream CAD systems make Accupak/VE ideal for everyday 
engineering. Engineers can team it quickly and easily with the 
help of Docutech-Technical Documentation On-line Information 
Resource. 


Get your free Video and CD-ROM to see 
Algor Software in action 

Video indudes 18 acbon 
packed minutes of real- 
world examples combined 
with Algor FEA demon- 
strations. See Accupak/VE 
in action. CD indudes a 
complete version of 
Algor's website with 
detailed information and 
software you can try. 


Visit Algor at: 



You have 4 ways to get your free demo video and CD-ROM: 

1) Call: 4-1 (412) 967-2700 3) E-mail to: info@algor.com 

2) WWW.ALGOR.COM 4) Complete this form and fax to: 

♦1 (412) 967-2781 


Download 
Superdraw III 
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When the Engineering 
Has to be Right 


150 Beta Drive, 


jor, Inc. 

tsburgh, PA 15238-2932 
USA 

Phone: 4-1 (412) 967-2700 
Fax: +1 (412) 967-2701 
California: +1 (714) 564-0844 
Europe (UK): +44(1) (784) 442 246 
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© Fixtured Spheres for Training in Simulated Weighdessness 

The inertial properties of these neutrally buoyant spheres would approximate those 
of objects to be simulated. 

Lyndon B. Johnson Space Center, Houston, Texas 


Weightless Environment Training 
Facility Inertial Training Spheres 
(WETFITSs) are proposed neutrally buoy- 
ant training tools that would be used in 
NASA’s Weighdess Environment Training 
Facility (WETF), where astronauts are 
trained underwater to manipulate objects 
in zero gravitation. Heretofore, the train- 
ing in the WETF has provided astronauts 
accurate simulations of visual conditions 
but has not addressed the feel of manipu- 
lating objects. The WETFITSs are intend- 
ed to address the issue of feel; more 
specifically, each WETFITS would be 
designed so that its inertial properties 
underwater would approximate those of a 
simulated object with a specified mass 
and six degrees of freedom in zero gravi- 
tation. A WETFITS (see figure) could be 
sized to simulate any large mass to be 
manipulated in zero gravitation, could be 
designed and manufactured cost-effec- 
tively, and would be reusable. 

In WETF practice that continues to this 
day, the neutral buoyancy needed to sim- 
ulate zero gravitation underwater is 
achieved by attaching polystyrene foam 
and lead weights to astronauts, equip- 
ment, and mock-ups of simulated objects. 
In so doing, no attempt is made to 
approximate the masses and other iner- 
tial properties of simulated weightless 
objects and, as a result, astronauts usually 
do not get an accurate feel for handling 
the objects in zero gravitation. 

The WETFITS concept eliminates the 
need for lead weights and polystyrene 
foam. Instead, one would use a volume of 


water to approximate an object with a spec- 
ified mass and make it close to neutrally 
buoyant A sphere was chosen for the shape 
of the volume to minimize the drag force 
created by moving the object through the 
water in any direction. The sum of (a) the 
mass of the water in the sphere and (b) the 
extra apparent mass from boundary-layer 
generation would approximate the mass of 


the simulated object A WETFITS would 
include internal baffles to enable some sim- 
ulation of rotational inertia. 

This work was done by Kathryn M. Miller, 
Michael J. Stagnaro, Christophis Lovchik, 
Dominic DelRosso, and Pierre Thuot of 
Johnson Space Center. No further docu- 
mentation is available . 

MSC-22501 





A Typical WETFITS would include a sphere sized to contain a mass of water nearly equal to that of a sim- 
ulated weightless object. Internal baffles would help to approximate the rotational inertia of the object. 


© Increased Life for Steel-Slitter Guide Rolls 

Wear-resistant sleeves are press-fit onto shafts. 

Lewis Research Center, Cleveland, Ohio 

the knives. The guide rolls are thus sub- 
jected to harsh grating and scraping con- 
ditions as well as high-pressure rubbing 
and friction as the coil is unwound to be 
sliced. Consequently, deep grooves are 
quickly worn into the guide rolls, making it 


There has been some success in contin- 
uing efforts to increase the service life- 
times of the guide rolls in hot-roll-slitter 
machines in the steel industry'. In these 
machines, hardened knives are used to 
slice sheets of steel from large steel coils. 


The sheets are up to 0.375 in. (9.525 mm) 
thick and have various lengths and widths. 
A steel coil to be cut is positioned in a hot- 
roll-slitter machine by use of four guide 
rolls (two on each side) that spin as the 
steel passes between them on the way to 
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WITH KINGSTON, 
CONFIGURING 

STORAGE 

IS AS EASY AS 

CHILD’S PLAY 
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Your imagination may be your only 
limitation when configuring storage solutions 
using Kingston* enclosures. Combine Data 
Silo* chassis with modular Data Express* removable 
drive trays and create your own custom design. 

■ Feature-packed while meeting strict specifications 

■ Reliable and ruggedly designed 

■ Ready to support most popular drive types 

■ RAID compatible 

■ Platform-independent 


www.kingston.com/storage 



■ Shipped with all mounting hardware 

■ Comprehensive installation guides 

■ Protected by a 7-year warranty 

■ Nationally distributed and easy to locate 

■ Typically shipped ARO next day 

■ Tested in collaboration with major device mfgrs. 

Call us today at (800) 259-9370 to find out how 
Kingston’s easy to integrate storage products can bring 
back your childhood memories. 
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necessary to replace the guide rolls and 
thereby causing several hours of down 
time. 

Guide roils of modified design were con- 
structed in an initial effort to increase the 
longevity and usefulness of the guide rolls 
and to reduce slitter-machine down time 
for changing of guide rolls. Each such 
guide roll included a shaft fabricated from 
4140 steel, plus a sleeve that was machined, 
then pressed onto the shaft A collar was 
added to key the sleeve in place. Then, to 
make the sleeve more resistant to wear, an 
abrasive-resistant material (PS-212) about 
0.015 in. (0.38 mm) thick was plasma- 
sprayed onto the sleeve. In tests, the aver- 
age life span of these rolls was found to be 
more than double that of rolls of the orig- 
inal, unmodified design. However, a new 
failure mode occurred; the coatings even- 
tually became detached from the sleeves. 

In a second modified design (see fig- 
ure), each roll was equipped with a shell 
sleeve made from a more wear-resistant 
tool steel (D-2), which was machined and 
then heat-treated for longer wear life. In 
tests on slitter machines, the life spans of 
rolls of this second modified design were 
found to be increased by factors of at least 
four to five. In addition, the time needed 
to change the sleeves was reduced gready, 
and the reduction in cost of changing 


sleeves (in comparison with changing 
entire roils) was found to be substantial. 
Therefore, until a more-compatible coat- 
ing can be found and proven advanta- 
geous in tests, rolls of the heat-treated 
shell-sleeve design are in use on the affect- 
ed slitter machines, saving time and 
money’. 

This work was done by Richard Soltis and 
William Waters of Omni Corp. and Darryl 


Bruck of Diversity Manufacturing Co . for 
Lewis Research Center. So further documen- 
tation is available. 

Inquiries concerning rights for the commer- 
cial use of this invention should be addressed to 
SASA Lewis Research Center, Commercial 
Technology Office, Attn: Tech Brief Patent 
Status, Mail Stop 7-3, 21000 Brookpark 
Road, Cleveland , Ohio 44135. Refer to LEW- 
16534. 



This Guide Roll for a slitting machine used in the steel industry features an improved shell-sleeve 
design. 



Ergonomically position your flat panel 
monitors, laptops and keyboards wherever 
you need them-with Ergotron’s 
Adjustable Rotating Mounting Solutions 


Custom Mount Solutions 


Laptop 

Mounting 

Solutions 


1 .800.888.8458 http://www.ergotron.com 


Flat Panel Monitor ARMS 
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® Applying Controlled 
Pressure Distributions to 
Complex Curved Surfaces 

A straightforward technique involves 
airbags restrained by nets. 

Lyndon B. Johnson Space Center, Houston, Texas 

A technique for applying controlled test pressures to curved 
surfaces is based on a principle similar to that of a compart- 
mented pilot’s or astronaut’s pressure suit. The technique 
involves the use of airbags that accommodate geometric com- 
plexity in both the surface under test and in the spatial variation 
of the pressure to be applied. This method also provides the 
enhanced capability to vary' the pressure locally, refining the load 
distribution at the airbag interfaces. 

Previous methods for applying pressure loads have involved the 
use of point-load actuators distributed over the test surface. In 
using this technique, especially with surfaces of complex curva- 
ture, the controllability of the actuators with respect to directions 
of the loads that they' apply is limited and the concentrated load at 
the actuator locations is a poor approximation of the desired pres- 
sure distribution. In a technique similar to the present method, 
pressure is applied to the test surface via an airbag restrained by a 
negative mold of the surface. However, this technique requires the 
expense of constructing the mold and the mold leaves little flexi- 
bility to adapt to the variations in shape of the test surface. 



An Assembly of Airbags Restrained By a Net applies pressure to an aero- 
dynamic test surface — in this case, simulating aeropass loads on the sur- 
face of a spacecraft aerobrake. 


In the present method, one or more airbags are restrained 
against the test surface by use of a custom-fitted net (see figure). 
The quantity, size, and inflation pressure of each of the airbags 
can be adjusted to obtain a sufficiendy accurate approximation 
of the required pressure distribution. Airbag geometry' is sized by 
the maximum deflection of the net and the deflections of the 
structure. The net system includes a means of adjustment to 
compensate for net stretching and control of net separation 
from the structure. Ratchet mechanisms secure the net to the 
ground or to a suitable framework and serve as means of adjust- 
ing preloads to control deflections of the airbags. 

This work was done by Michael C. Eubanks , John J. Zipay, and 
Edgar O. Castro of Johnson Space Center. For further information , 
access the Technical Support Package (TSP) free orbline at www. 
nasatech.com under the Mechanics category, or circle no. 156 on the 
TSP Order card in this issue to receive a copy by mail ($5 charge). 
MSG22352 
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WORLDWIDE 

MATHEMATICA 

CONFERENCE 


CHICAGO 


19 9 8 


CATCH THE LEADING EDGE OF TECHNICAL COMPUTING 


1998 is the tenth anniversary of Mathemotico, 
and to celebrate we're planning the technical 
computing event of the decade. 


Join us at the Hotel Inter-Continental, 
right on Michigan Avenue, for the 
Worldwide Mathemotico Conference. 
You'll see distinguished keynote speakers, 
presentations, tutorials, panels, and 
more. Mathemotico users from around 
the world will come together to discover 
and explore the latest in Mathemotico 
technology and applications. 


Sessions and tutorials for every level of 
Mathemotico user will provide tips and 
techniques you can apply immediately to 
your own projects. Well also share innova- 
tive ideas for interactive publishing and 
for uniting Mathemotico with emerging 
web technology. 



This conference will be an invaluable 
source of solid, authoritative Mathemotico 
information from those who know it best, 
as well as a chance to meet and 
interact with other members of the 
international Mathemotico community. 


And be sure not to miss our exclusive 
reception at the Museum of Science 
and Industryl 



Join Us 

June 18-21, 1998 
Chicago, Illinois 


For more information, visit: 

http://www.wolfram.com/conference98 


Interested in presenting? Send email to: 

conference98@wolfram.com 
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# Improved Lifetime for Stirling Cryogenic Coolers 

Core-technology advances extend maintenance-free operating life of coolers 
to more than 50,000 hours. 

Stirling Technology Company, Kennewick, Washington 


A Stirling cooler is a mechanical sys- 
tem that approximates the ideal gas 
cycle. Often associated with airborne 
or portable cooling applications that 
require compact design and low input 
power, Stirling coolers are suitable for 
such applications because of their 
high efficiency. Compared to Gifford- 
McMahon and Joule-Thomson cycles, 
Stirling offers more than twice the 
cooling performance in the capacity 
range from 1-100 W. The coolers have a 
variety of military and commercial 
applications in infrared receivers and 
thermal imaging equipment. 

Although Stirling coolers have been 
widely adopted for these applications, 
the cooler’s life, typically less than 7500 
hours, has prevented broad commer- 
cial use. Stirling Technology Company 
(STC) has developed a family of long- 
life coolers based on flexure bearings, 
clearance seals, and low-cost linear 
drive motors. Two NASA SBIR con- 
tracts, with Marshall Space Flight 
Center (solicitation year 1994) and 
Goddard Space Flight Center (solicita- 
tion year 1994) provided funding to 
advance the core technologies used in 
these coolers. A low-cost linear drive 
compressor and flexure bearings serve 
as the technology platform for STC’s 
BeCOOL™ cryogenic coolers, capable 
of more than 50,000 hours of continu- 
ous operation with no maintenance. 

Through the Goddard SBIR Phase II 
contract, STC was able to develop a 
low-cost, highly reliable linear-drive gas 
compressor. The compressor provides 
a 60-Hz pressure wave that drives the 
Stirling gas cycle. Dr. Syed Nasar, chair- 
man of the electrical engineering 
department at the University of 
Kentucky, provided the theoretical 
design, while STC converted his design 
into hardware. The compressor is seen 
on the left side of Figure 1. 

The special features that provide 
low-cost manufacturing and mainte- 
nance-free operation that were realized 
in this program are the following: 

• Moving iron motor: The linear motor 

mover is iron and the magnets are 


UMar Motor Stator 



Prosturo Vessel 


Figure 1. Components of Stirling's BeCOOL family of Long-Life Cryogenic Coolers. 



UNEAR 

ALTERNATOR 


Figure 2. Design of the Flexure Bearing. 
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integrated into the sta- 
tionary motor stator. 

In this configuration, 
the magnets are not 
exposed to cyclic mo- 
tion that can induce 
cyclic stresses and 
cause demagnetiza- 
tion over time. 

• Flexure bearings and 
clearance seals: The 
linear motor mover is 
supported by flexure 
bearings (see Figure 
2). The flexures align 
the compressor piston 
along the longitudinal 

axis while preventing radial misalign- 
ment. This technique allows for the 
use of a clearance seal between the 
piston and the compressor housing. 
By using a very small clearance seal 
instead of a rubbing seal, there is no 
contact between the power piston 
and the compressor housing. 

• Low-cost manufacturing: The linear 
drive compressor uses standard elec- 
tric motor materials and fabrication 
methods. This technology is mature 
and very low in cost. 

The use of flexure bearings in 
Stirling machines is a core technology 
that the company has been developing 
since its founding in 1984. Flexure 
bearings allow for axially free displace- 
ment while preventing radial move- 
ment (see Figure 2). This technique 
provides highly accurate piston track- 
ing with no contacting parts. Since the 
flexures are essentially springs, they 
have simple mechanical configura- 
tions, and they can be accurately mod- 
elled. Flexure bearings are used in 
both the linear-drive compressor to 
support the motor mover and in the 
cold head to support the gas displacer. 
STC’s bearing design is shown in 
Figure 2. 

Overcoming price barriers and oper- 
ating-life limitations allow BeCOOL to 
be used in a wide range of commercial 
applications. Since their introduction 
in 1996, the coolers have been sold for 
mainframe microprocessor cooling, 
ultralow-temperature biomedical freez- 
ers, and laser cooling. STC is actively 
pursuing new cooling applications in 
microwave communications and sensor 
devices. The combination of new cool- 
ing technologies and the emergence of 
new applications for ultralow-tempera- 
ture cooling has enabled STC to estab- 
lish a commercial production base for 
these coolers. Figure 3 show's the stand- 
alone laboratory model of the cooler. 
It provides 15 W of cooling at liquid 
nitrogen temperatures. The user can 



Figure 3. The Standalone Laboratory Model of the Cooler. 


define a temperature setting 
or program a cooling cycle. 
All that is required to operate 
the machine is a 1 10-V electri- 
cal supply. 

This work was done by Stirling 
Technology Company. 4208 W. 
Clearwater Ave., Kennewick , WA 
99336 , under NASA SBIR con- 
tracts monitored by Marshall 
Space Flight Center and 
Goddard Space Flight Center. 
For more information on the 
BeCOOL cooler design and prod- 
uct , contact Hank Crawford at 
hcrawford @sti rli n gtech . com. 
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Manufacturing/Fabrication 


e! Rapid Prototyping of Cast Metal/Fiber Composites 

This process is a faster and more cost-effective method of prototype production. 

Marshall Space Flight Center, Alabama 


A rapid prototyping process enables 
the incorporation of continuous fiber 
reinforcement into a cast metal-matrix 
composite. In one older process, cast 
metal-matrix composites are made by 
introducing fibers or particles into 
molten or partially solidified metals, 
then casting the resulting slurries into 
molds. In an older process, masses of 
particles are preformed, then molten 
alloys are infiltrated into the masses. 
The alloys then freeze in the interstices, 
forming metal-matrix composites. 

In the rapid prototyping process, 
fibers are inlaid into a wax model that is 
later shelled and cast. In a demonstra- 
tion of the feasibility of the process, a 
fused-deposition apparatus was used to 
make a model tensile bar. For concept 
verification trials, the intervals between 
fibers were determined and grooves 
were carved into two tongue depressors 
at those predetermined intervals. Each 


tongue depressor was taped onto oppos- 
ing ends of a sample wax model. A fiber 
was then placed into each groove of one 
tongue depressor and taped down. The 
fibers were then drawn across the build 
space and placed into the grooves of the 
tongue depressor on the other side and 
taped down. This resulted in a framelike 
structure made of the fibers strung 
between the two ends. 

This framelike structure was removed 
from the wax model and another one 
constructed using the same method. 
The fused-deposition apparatus was pre- 
programmed to pause between succes- 
sive layer-building processes to enable 
the innovators to construct another 
frame. 

For these trials, emphasis was placed 
on the applicability of producing contin- 
uous-fiber-reinforced metal-matrix com- 
posites by rapid prototyping. Therefore, 
a simple alignment of fibers previously 


proven to strengthen the part being 
built was used. However, there is a need 
to incorporate metal-matrix composites 
into regular production parts, and not 
into tensile-test bars only. 

Although these concept verification 
trials involved linearly aligned fibers, the 
innovators are currently working on 
conceptual designs for circularly aligned 
fibers. 

This work was done by Floyd E. Roberts 
and Erica Dudley of the Marshall Space 
Flight Center. For further information , 
access the Technical Support Package (I'SP) 
free on-line at www.nasatech.com under the 
Manufacturing and Fabrication category, 
or circle no. 192 on the TSP Order card in 
this issue to receive a copy by mail ($5 
charge). 

Inquiries concerning rights for the commer- 
cial use of this invention should be addressed 
to the Patent Counsel, Marshall Space Flight 
Center; (205) 544-0021. Refer to MFS-31 180. 


S Friction Stir Weld System for Welding and Weld Repair 

An improved apparatus takes the friction stir weld process to the 
manufacturing floor as a complete system. 

Marshall Space Right Center, Alabama 

A friction stir weld (FSW) system for 
welding and weld repair can be used on 
the manufacturing floor, as well as in the 
laboratory environment. This FSW r sys- 
tem can be used in a wide variety of 
welding and weld repair applications. 

It is capable of handling up to 6,000 
pounds (26.7 kN) of axial load while 
operating within close tolerances. 

This FSW system includes seven sub- 
components: a base foundation unit 
(BFU), a hydraulically controlled eleva- 
tion platform (EP), the hydraulically 
adjustable pin tool (HAPT), backplate 
tooling, fixturing, a roller mechanism, 
and the real-time adaptive computer 
numerical control (CNC) and process 
control system (APCS). Together, these 
subcomponents allow the FSW to be 
used on the manufacturing floor as a 
complete welding system. 



The Subcomponents of the Friction Stir Weld System for welding and weld repair function as one 
integrated welding system. 
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The BFU is unique to accommodate 
the internal mechanical entities of the 
system. It is designed to operate under 
the radial and axial loads associated with 
the FSW process. The hydraulically con- 
trolled EP is the result of novel applica- 
tions of existing technologies to create 
an elevation feature with three axes of 
movement, specially designed to func- 
tion under operating pressures. This 
movement is necessary to attain the 
proper pin tool location with respect to 
the center of the weld joint. The HAPT 
is a standalone piece of hardware, which 
was integrated into the FSW system. 
(However, the positioning of the a 8c b 
axis around the N axis is unique.) The 
APCS component was specially designed 
to function as an integrated controller 
for a variety of functions and data gath- 
ering operations. 

The novelty of the FSW System for 
welding and weld repair is the fact that 
the seven subcomponents act as one 
integrated welding system. This system 
has unlimited applications in manufac- 
turing where welded structures are vital 
to the fabrication cycle. This apparatus 
provides the capability for initial welding 
and weld repairs of friction stir welds 
and fusion welds. 

This equipment is extremely energy 
efficient. A single-pass, 12.5-mm deep 
weld can be made in 6xxx series alloy 
using a gross power of no more than 3 
kW. Also, the maintenance of this equip- 
ment is minimal, requiring no special 
operation or operator maintenance 
training. In addition, this machine tool 
is ideally suited to automation and inte- 
gration with other machine-tool opera- 
tions. 

Another advantage of this system and 
its mode of operation is that there is no 
need for such consumables as filler wire 
or the shielding gas that is needed for 
welding aluminum alloys. 

With this system, it is possible to make 
butt- and lap-seam welds between 
wrought, cast, and extruded materials, 
leading to simplification of manufac- 
ture. 

Finally, the FSW T process is a clean 
process, producing none of the health 
hazards such as welding fumes or radia- 
tion. 

This work was done by Jeff Ding of 
Marshall Space Flight Center, Peter L. 
Romine of Florida International University , 
and Peter A. Oelgoetz of Boeing North 
American, Inc. For further information, 
access the Technical Support Package (TSP) 
free on-line at www.nasatech.com under the 
Manufacturing and Fabrication category, or 
circle no. 198 on the TSP Order card in this 
issue to receive a copy by mail ($5 charge). 
MFS-30125 
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@ Chemiluminescent Quantitation of Organic 
Compounds in Water 

Electrocatalyzed reactions generate light indicative of concentrations of selected compounds. 

Lyndon B. Johnson Space Center, Houston, Texas 


A method of measuring the concentration of a selected 
organic compound (analyte) in a sample of water involves (1) 
producing hydrogen peroxide as a byproduct of enzyme-cat- 
alyzed oxidation of the analyte, (2) producing light in an elec- 
trocatalyzed reaction of the hydrogen peroxide with luminol, 
and (3) measuring the intensity of this light. The method 
could prove useful in a variety of applicadons, including water- 
purification systems, closed environmental life-support sys- 
tems, bioreactors, and other biotechnological systems. 

The luminescent reaction is effected by feeding two aqueous 
streams into an electrocatalyzed-luminescence (ECL) cell (see 
figure). One stream carries luminol dissolved from a bed of 
luminol crystals. The rate of dissolution of luminol from the 
bed and the concentration of luminol in the water is main- 
tained at the desired level by maintaining the pH of the water 
at 10.3; for this purpose, the flow of water is directed through 
basification modules containing MgO, both upstream and 
downstream of the luminol bed. (Rebasification downstream 
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of the luminol bed is necessary because the dissolution of lumi- 
nol neutralizes the solution.) 

The other aqueous stream that flows into the ECL cell con- 
tains the analyte. If the analyte is H 2 0 2 , then this stream is fed 
direcdy to the ECL cell without further treatment. If the ana- 
lyte is an organic compound or compounds, then this stream 
is first passed through a column containing an immobilized 
enzyme that catalyzes the oxidation of the analyte. For exam- 
ple, if the analyte is ethanol, then the enzyme is alcohol oxi- 
dase. The effluent from the column thus contains the products 
of the enzyme-catalyzed oxidation, including H 2 0 2 . 



Light Is Produced in the electrocatalyzed reaction between (a) luminol and 
(b) which is introduced into the sample stream by the enzyme-cat- 
alyzed oxidation of the analyte. The amount of light emitted is approxi- 
mately proportional to the concentration of the analyte in the sample 
stream. 

The two streams are mixed in the ECL cell. A controlled volt- 
age across the cell catalyzes the oxidation of the luminol by 
hydrogen peroxide from the sample stream. A photomultipli- 
er measures light emitted by this reaction. The intensity of this 
light is approximately proportional to the concentration of the 
analyte in the sample. 

This work was done by Charles E. Verostko of Johnson Space 
Center and James E. Atwater, James FL Akse, Jeffrey DeHart, and 
Richard FL Wheeler, Jr., of Umpqua Research Co. For further informa- 
tion, access the Technical Support Package (TSP) free on-line at 
www.nasatech.com under the Life Sciences category, or circle no. Ill 
on the ISP Order card in this issue to receive a copy by mail ($5 charge). 

This invention is owned by NASA, and a patent application has 
been filed. Inquiries concerning nonexclusive or exclusive license for its 
commercial development should be addressed to the Patent Counsel, 
Johnson Space Center; (713) 483-4871. Refer to MSC-22605. 
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National Instruments, Austin, TX, pro- 
duces a full range of machine vision 
and motion control boards and software 
for a variety of applications, including 
automated microcircuit chip and part 
placement, component alignment, and 
inspection control, industrial motion 
control, and laboratory automation. This 
month the company expands its line 
with IMAQ Vision 4.1 1 machine vision 
and image processing software, suitable 
for industrial machine vision and scientif- 
ic imaging applications, as well as facto- 
ry and laboratory automation opera- 
tions. See "Product of the Month" in 
"New Products." page 14a. 


NEWS BRIEFS 

Notes from Industry 

and the Federal Laboratories 

FUR Systems Inc., of Portland, OR, 
announced last month that its planned 
acquisition of AGEMA Infrared Systems 
of Stockholm, Sweden, had been 
approved by shareholders in a transaction 
valued at about $80 million. The merger 
creates the world’s largest commercial 
infrared imaging company. FUR Systems 
stockholders voted early in December 
to issue approximately 4.2 million shares 
of the company’s common stock to 
AGEMA’s parent company. Spectra- 
Physics AB. in exchange for which FUR 
Systems received all outstanding shares 
of AGEMA stock. AGEMA specializes in 
advanced infrared thermal imaging and 
measurement products for industrial 
applications and selected applications for 
government. FUR Systems designs, man- 
ufactures, and markets imaging systems 
worldwide for applications including pub- 
lic safety, defense, navigation and envi- 
ronmental protection. 

OrCAD, of Beaverton, OR, a leading 
provider of electronic design and analysis 
(EDA) tools for the In tel®/ Microsoft* 
platform, announced that it had signed 
a definitive merger agreement with 
MicroSim* Corp., of Irvine, CA. Micro- 
Sim supplies PC-based analog and mixed- 
signal simulation software for designing 
printed circuit board (PCB) systems. 
After die merger, OrCAD plans to offer 
an expanded line of EDA products and 
services for system design. About 2.5 mil- 
lion shares of OrCad common stock will 
be issued in the merger. The transaction 
is subject to the approval of shareholders 
of both companies at meetings that were 
scheduled to take place last month. It is 
also subject to applicable government 
approvals, including that of the Securities 
and Exchange Commission. 

OrCAD will retain MicroSim’s existing 
Irvine facility and operate it primarily as a 
product development center. 

Raytheon TI Systems Inc. (RTIS) of 

Plano, TX, formerly Texas Instruments 
Defense Systems and Electronics, recent- 
ly received a $3 million three-year con- 
tract from the U.S. Air Force Rome 
Laboratory. Rome. NY. RTIS is teamed 
with Cae Soft Corporation in Rockwall, 
TX, and the Hughes Dayton Engineering 
Office, OH, to provide “advanced tech- 
nology' for space-time adaptive processing 
(STAP) modeling." 

Rome Labs has been developing STAP 
I simulation capabilities for the last five years 


in an airborne radar (pulse-Doppler) sim- 
ulation called die Rome Labs Space-Time 
Adaptive Processing .Algorithm Develop- 
ment Tool (RLSTAP/ADT). Last year 
RTIS was awarded, and is currently exe- 
cuting, a contract from Rome Labs to add 
Higher Order Effects (HOE) to 
RLSTAP/ADT. These effects include 
radome and airframe interaction. RTIS 
was positioned well for its newest con- 
tract through answering the lab’s needs 
in connection with the HOE contract. 

When finished, RLST.AP will be a com- 
plete radar system simulation in the 
areas of pulse-Doppler, synthetic aper- 
ture radar, slow ground-moving targets, 
and electronic countermeasures/elec- 
tronic counter-countermeasures. 

The National Institute of Standards 
and Technology (NIST) has developed a 
technique called near-field scanning 
optical microscopy (NSOM) that it calls 
an emerging method combining the 
nondestructive advantages of optical 
microscopy with nanometer-scale resolu- 
tion near that of atomic force or elec- 
tron microscopes. Working in collabora- 
tion with researchers at the University 
of Virginia and the Naval Research 
Laboratory, the NIST physicists devised 
an instrument that channels laser light 
through a fiber optic probe, scanning it 
about 10 nm above a sample surface, 
and then collects it on the other side. An 
opening at the tip of the probe is about 
50 nm wide, smaller than a wavelength 
of visible light but large enough for a 
small portion of the radiation to escape. 

NIST says the new technique should 
be useful for measuring nanometer-scale 
optical properties of waveguides and 
other fiber optic communications com- 
ponents, as well as for viewing delicate 
biological samples and for characterizing 
nanometer-scale structures and defects 
during semiconductor manufacture. 

Advanced Refractory Technologies 
Inc. (ART), of Buffalo, NY, has been 
awarded a Phase I Small Business 
Technology' Transfer (STI R) contract by 
the National Science Foundation (NSF) 
to work on a proposal entitled “Field 
Emission Displays Based upon Diamond- 
Like Nanocomposite Films." ART and 
the Center for Advanced Thin Film 
Technology at the State University of 
New' York, .Albany, will join forces to opti- 
mize the electronic properties of ART’s 
proprietary Dylyn* for use as a cathode 
material in field emission displays 
(FEDs). .ART expects that distinct tech- 
nological advantages of diamond-like 
composites over existing low-field thin- 
film cathode technologies will be dem- 
onstrated during the Phase I effort. 
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CFD Flow Simulations Improve 
Semiconductor Yield 


Intra-industry cooperation follows a SEMATECH research report 


S EMATECH researchers recently 
demonstrated how semiconduc- 
tor manufacturers could increase 
yield in a popular industry reactor. 
Originally, semiconductor manufactur- 
ers asked SEMATECH to investigate 
why wafers were contaminated during a 
cleaning operation. Computational 
fluid dynamics (CFD) was used to ana- 





Figure 1. Streamline for nominal flow rate and nominal rotation 


lyze flow patterns to determine operat- 
ing conditions that eliminate flow recir- 
culation zones believed to be causing 
contaminants to be deposited on the 
wafer. With a better understanding of 
the flow, researchers were able to 
reduce the recirculation zones and 
remove them as a potential source of 
contamination. 

SEMATECH (SEmiconductor MA- 
nufacturing TECHnology) was found- 
ed in 1987 as a consortium of American 
semiconductor manufacturers working 
with government and academia to 
sponsor and conduct research aimed at 
assuring leadership in semiconductor 
manufacturing technology for U.S. 
industry. SEMATECH is a nonprofit 
organization that develops advanced 
semiconductor manufacturing process- 
es, materials, and equipment and vali- 
dates its research in a “proofing” facili- 
ty that simulates its members’ produc- 
tion lines. Results of this research are 
transferred to consortium members 
who use it for commercial and military 
applications. SEMATECH ’s mission is 


to solve the technical challenges 
required to keep the U.S. number one 
in the global semiconductor equip- 
ment industry. 

SEMATECH has strong ties to U.S. 
suppliers belonging to SEMI/SEMA- 
TECH and closely cooperates with the 
Semiconductor Research Corporation. 
Its members include: Advanced Micro 
Devices Inc., Lucent 
Technologies Inc., Di- 
gital Equipment Corp., 
Hewlett-Packard Co., 
Intel Corp., IBM Corp., 
Motorola Inc., National 
Semiconductor Corp., 
Rockwell International 
Corp., and Texas Instru- 
ments Inc. 

The reactor in ques- 
tion uses etchants to 
remove residual process 
materials from silicon 
wafers. The wafer is 
placed in the reactor 
close to a diffusive screen by which the 
etchant gases are introduced. The reac- 
tor is also designed to introduce dis- 
tilled water and nitro- 
gen for wafer rinsing 
and drying, respectively. 

The problem en- 
countered by the SEMA- 
TECH member compa- 
nies that use this type of 
equipment involved 
contaminants found on 
the wafers. SEMATECH 
researchers surmised 
that recirculation pat- 
terns within the reactor 
were causing this phe- 
nomenon, and ran a 
number of computer 
simulations with the 
CFD code in an attempt to validate the 
hypothesis. These flow simulations var- 
ied the amount of chemical reactants 
used, wafer handling methods, nitro- 
gen flow rate, amount of water used 
for rinsing, and other possible factors 
in order to identify the source of the 


problem. The results showed no clear 
pattern. 

SEMATECH asked CFD Research 
Corporation of Huntsville, AL, to simu- 
late the operation of the reactor using 
their CFD-ACE CFD software. The CFD 
analysis process began with obtaining 
shop drawings of the reactor. CFD 
Research analysts digitized these draw- 
ings and ran meshing routines that 
automatically generated the analysis 
grid. The model was constructed in 
three different versions with varying lev- 
els of complexity, resulting in 30,000, 
60,000, and 90,000 cells. After some 
experimentation, it was decided to use 
the 30,000-cell model for most subse- 
quent runs because it offered the best 
blend of accuracy and fast solution 
times on an IBM RS/6000 workstation. 
A key advantage of CFD-ACE in this 
application is that it offers a complete 
three-dimensional body-fitted coordi- 
nate model of the system. For a geome- 
try as complex as this one, most other 
CFD codes would have either used a 2D 
model or approximated the geometry 
with orthogonal grids. 



Figure 2. Streamline for nominal flow rate and three times the 
nominal rotation. 


The CFD-ACE analysis showed recir- 
culation patterns that might be 
responsible for depositing particles 
back onto the wafer. At the flow rates 
typically used for production runs, the 
model showed that gases could back 
up rather than exit smoothly through 
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the exhaust port as was intended. 
SEMATECH and CFD Research 
engineers collaborated on a 
sequence of analysis runs 
designed to determine the sensi- 
tivity of the results to the differ- 
ent variables mentioned above. 

These parametric studies showed 
the key variables affecting the 
flow fields and provided data on 
key relationships between vari- 
ables. Figures 1 through 3 show 
typical plots of variables. The 
analysts developed a chan that 
showed optimal settings for key 
variables within the reactor. 

For SEMATECH member 
companies, the new recommendations 
and operating protocols resulting from 
the CFD-ACE model made it possible to 
quickly and inexpensively eliminate a 
potential source of contamination within 
the reactor. For the reactor’s manufactur- 
er, the model also enabled CFD Research 
analysts to suggest areas of potential 
improvement, including design changes, 
procedural variations, etc. For example, 
CFD researchers were able to model and 
recommend optimized wafer handling, 
gas diffusion, and etching processes that 
all promised improved yields. The manu- 
facturer of the reactor was so impressed 
with the results of the simulation that 
they are integrating them into their own 
ongoing research and development 
efforts. This type of cooperation and fol- 
low-on is exactly what is desired at the 
conclusion of a SEMATECH research 
project. Overall, this investigation 
demonstrates the potential of CFD tech- 
nology to improve yields and reduce 
cycle time in a wide range of semicon- 
ductor applications. 

Several years ago, SEMATECH institut- 
ed a benchmarking program intended to 
evaluate the performance of leading CFD 
software packages for semiconductor 
manufacturing applications. The key 
applications that were used were rapid 
thermal processing and chemical vapor 
deposition. The purpose of this study was 
to evaluate the accuracy and ease of use 
of the programs. SEMATECH wrote 
reports on each of the leading packages 
used in the semiconductor manufactur- 
ing industry. The benchmarking studies 
concluded that all such programs have 
individual strengths and weaknesses and 
that none could be recommended as an 
across-the-board solution. 

A key advantage of CFD-ACE that was 
highlighted in these tests was its ability 
to model stiff chemical reactions in com- 
plex processes, such as chemical vapor 
deposition. This refers to its ability to 
simulate a scenario in which there are a 
number of different chemical species 



Figure 3. Streamline for five times the nominal flow rate and three 
times the nominal rotation. 


undergoing gas-phase surface 
reactions. In this situation, the 
differences in the rates of the dif- 
ferent reactions can be critical to 
an accurate solution. 

This work was reported, by Franz 
Geyling, fellow of the technical staff 
and Roger Hilly modeling engineer, of 
SEMATECH Corp., Austin , TX, 
and Anantha Krishnan, group leader, 
CFD Research Corp., Huntsville, 
AL. For more information, contact 
CFD Research Corp., 3325 Triana 
Btvd., Huntsville, AL 35805; (205) 
536-6576; fax: 205-536-6590; web 
site: http://wurw.cfdrc.com. 
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Photoelectrochromic “Smart” Windows and Displays 

A self-powered, self-controlled device is ideal for architectural glass and other uses. 

National Renewable Energy Laboratory (NREL), Golden, Colorado 


Electrochromic devices change color 
and light transmissivity upon applica- 
tion of an electric charge. As such they 
should prove valuable as “smart” win- 
dows that can reduce air-conditioning 
costs by being darkened to absorb sun- 
light and reject unwanted solar heat. 
The biggest drawback is the cost of pro- 
viding a power source and controls for 
the windows. NREL researchers have 
worked on various ways of self-powering 
electrochromic windows with solar cells 
or photovoltaic (PV) films (also avail- 
able for licensing). A recent develop- 
ment is a new form of self-controlled 
and self-powered photoelectrochromic 
system that integrates the photovoltaic 
and electrochromic elements into a sin- 
gle device. 

Recent advances in the field of pho- 
toelectrochemistry have produced tech- 
nology for liquid-junction solar cells 
that could potentially compete with 
solid-state semiconductor PV technolo- 
gies. Nanocrystalline titanium dioxide 
film, normally only responsive to ultra- 
violet light, is coated with a dye that 
both reduces corrosion of the TiO z elec- 
trode and sensitizes it to a broad spec- 
trum of visible light. In response to 
light, this dye injects electrons into the 
Ti0 2 , replacing them with electrons 
from an iodine solution electrolyte. The 
iodine absorbs electrons at the counter- 
electrode, completing the electrical cir- 
cuit and maintaining a stable chemical 
balance. 

Seeing that this technology could be 
complementary to electrochromics, 
NREL researchers coated the counter- 
electrode with tungsten trioxide elec- 
trochromic film and added lithium 


(electrochromic darkening occurs 
when an electrical charge drives the 
small lithium cations into the lattice of 
the WO s ) to the electrolyte solution. 
The result is a single-element device — 
requiring no external power source or 
sensors — that darkens when exposed to 
sunlight and clears when no longer sun- 


lit. Unlike simple photochromic reac- 
tions, such as photogrey glasses, howev- 
er, there are two separate processes 
involved, and both the photovoltaic and 
electrochromic processes can be opti- 
mized and adjusted. Also, because both 
darkening and clearing occur as a result 
of a complete electrical circuit, either 
state can be preserved by breaking the 
circuit with an external switch. 

The Ti0 2 electrode and WO s elec- 
trochromic film can be easily applied to 
commercially available tin-oxide-coated 
(electrically conductive) glass, so that 


NREL’s photoelectrochromic technolo- 
gy should lend itself to inexpensive 
mass-production processes. With an 
electrolyte layer that is thin relative to 
the cell area, the electrochromic reac- 
tion is confined to areas that are direct- 
ly illuminated. This makes it possible to 
use the technology for optical displays 


or optical switches as well as for smart 
windows. NREL is seeking industrial 
partners — most likely glass or thin-film 
manufacturers — to help perfect and 
commercialize this highly promising 
technology. 

The lead researcher for development of pho- 
toelectrochromic technology is Brian Gregg of 
the National Renewable Energy La- 
boratory. Inquiries concerning rights for 
commercial use of this invention should be 
directed to NREL’s Business Venture Center; 
(303) 273-3038; E-mail: technology_ 
transfer@nrel.gov. 




The Photoelectrochromic Cell turns from its bleached, largely transparent state (left) to its dark blue 
sunlight-blocking state within about a minute of exposure to bright light, and reverts to its bleached 
state within a few minutes after the light stops. Disconnection of the circuit with an external switch 
would allow, for example, the opaque state to be maintained for a day or the bleached state for the 
winter season. 


Reducing Surface Leakage Currents in FPAs of QWIPs 

Total dark currents could be reduced substantially. 

NASA’s Jet Propulsion Laboratory, Pasadena, California 


Chemical surface treatments during 
fabrication have been proposed to 
reduce surface leakage currents in 
focal-plane arrays (FPAs) of quantum- 
well infrared photodetectors (QWIPs). 
For reasons explained below, if most or 
all of the surface leakage currents 
could be eliminated by such treat- 
ments, then total dark currents could 
be reduced to about 1/4 or 1/5 of their 
original values. 


The surface leakage current of a 
QW1P is a component of its dark cur- 
rent and is proportional to its circum- 
ference. The other components of the 
dark current of a QW1P originate with- 
in the bulk of its material and are pro- 
portional to its area. By fundamental 
geometry, the ratio between circumfer- 
ence and area is inversely proportional 
to width. Thus, as a QW1P is made nar- 
rower to incorporate it into a FPA, the 


ratio between its surface leakage cur- 
rent and the other components of its 
dark current increases. At the typical 
lateral dimensions (40 by 40 pm) of a 
QW1P in an FPA, the surface leakage 
current is about 4 times the total of all 
the other components of dark current; 
that is, the surface leakage current con- 
stitutes about 4/5 of the dark current. 

Since the earliest days of solid-state 
electronics, it has been recognized that 
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surfaces and interfaces play a decisive 
role. Solid-state electronic devices are 
uniquely sensitive to electrically active 
surface sites, even at concentrations as 
small as one part per million. 
Electrically active surface sites origi- 
nate in unsatisfied covalent bonds. By 
satisfying all covalent surface bonds, 
one could shift surface electron-energy 
states out of the band gap and into the 
valence and conduction bands, thereby 
reducing the surface leakage current. 
The proposed surface chemical treat- 
ments are intended to satisfy the cova- 
lent bonds. They include treatment of 


open surfaces with inorganic sulfides 
(e.g., LiS 2 , NH 4 S, or Na 2 S-9H 2 0) or 
using NH 4 OH wet chemical etch to 
define mesas and passivating open 
areas with SiN. 

This work was done by Sarath D. 
Gunapala, Mani Sundaram , Jin S. Park, 
Sumith V. Bandara , and John K. Liu oj 
Caltech for NASA’s Jet Propulsion Labor- 
atory. For further information , access the 
Technical Support Package (TSP) free on-line 
at www.nasatech.com under the Electronic 
Components and Circuits category, or circle 
no. 136 on the TSP Order Card in this issue 
to receive a copy by mail ($5 charge). 


In accordance with Public Law 96-317 , 
the contractor has elected to retain title to this 
invention. Inquiries concerning rights for its 
commercial use should be addressed to: 
Technology Reporting Office 
JPL 

Mail Stop 122-116 
4800 Oak Grove Drive 
Pasadena , CA 91109 
(818) 334-2240 

Refer to NPO-1 9669, volume and number 
of this NASA Tech Briefs issue, and the 
page number. 


Cross-Grating Coupling for Focal-Plane Arrays of QWIPs 

Narrow-band coupling with increased efficiency could be achieved. 

NASA's Jet Propulsion Laboratory , Pasadena , California 


Cross-diffraction gratings have been 
proposed to provide optical coupling 
to quantum-well infrared photodetec- 
tors (QWIPs) in focal-plane arrays 
(FPAs). The cross-grating coupling 
scheme is intended to enhance optical 
coupling (and thus increase quantum 
efficiency) within narrow spectral 
bands; this would make it possible to 
construct improved wavelength-selec- 
tive infrared-imaging instruments for a 
variety of scientific, industrial, and mil- 
itary applications. 

The structure of a QWIP FPA poses 
an optical-coupling problem because of 
a confluence of three considerations: 

1. The direction through the thick- 
nesses of the quantum wells is perpen- 
dicular to the focal plane; 

2. Quantum selection rules allow the 
detection of only that part of the inci- 
dent light that is electrically polarized 
along the direction through the thick- 
nesses of the quantum wells and thus 
perpendicular to the focal plane; and 

3. The light to be detected is incident 
along directions approximately perpen- 
dicular to the focal plane, and thus only 
a small fraction of it is electrically polar- 
ized along the thicknesses of the quan- 
tum wells. 

Heretofore, the coupling problem 
has been solved by use of random reflec- 
tors, which provide reasonable coupling 
efficiency over a broad spectral band. 
Like random reflectors, crossed diffrac- 
tion gratings would effect the desired 
conversion of polarization via scatter- 
ing; however, the inherent periodicity of 
a diffraction grating could be exploited 
to enhance conversion at a desired 
wavelength. The design of a cross grat- 
ing for this purpose involves the follow- 


ing mathematical model (see Figure 1): 
The grating is considered to be a per- 
fectly electrically conductive slab with a 
rectangular array of holes through its 
thickness, and each hole is regarded as 


computation predicted that the use of 
the cross grating would increase the 
quantum efficiency at the wavelength 
of 8.4 pm wavelength and would reduce 
the width of the spectral pass band. 



Figure 1. A Diffraction Grating containing a rectangular planar array of holes would provide wave- 
length-selective coupling to an adjacent focal-plane array of QWIPs. 


a waveguidelike cavity. The task is to 
choose the dimensions of the grating to 
maximize the power diffracted, at the 
desired wavelength, from a normally 
incident beam into waveguide modes 
with through-the-thickness polarization. 

In a preliminary assessment of the 
utility of the cross-grating concept, the 
absorption quantum efficiency as a 
function of wavelength was computed 
for a QWIP FPA of 30-by-30-pm pixels 
with a cross grating optimized for a 
wavelength of 8.4 pm and light incident 
through f/2.3 optics. The result of this 
computation was compared with the 
measured quantum efficiency vs. wave- 
length of the same QWIP with a 45°-pol- 
ished-edge reflector instead of a cross 
grating. As illustrated in Figure 2, the 



Figure 2. Quantum Efficiency and Wavelength 
Selectivity would be increased by use of an opti- 
mized cross grating instead of a 45*-polished- 
edge reflector. 
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News from the Federal Laboratory Consortium for Technology Transfer (FLC) — 
the nationwide network of federal labs that provides the forum to develop strategies and 
opportunities for linking technology with the mission and the marketplace. 


BILLIONS kND BILLIONS 

This year $25 billion of federally-funded R&D 
is taking place at more than 700 labs and centers 
nationwide. These labs are looking to industry 
to transfer new technology' to commercial mar- 
kets and bolster the U.S. economy. 

You can take advantage of the vast knowledge 
of the 100,000-plus scientists and engineers who 
work in all areas of science and technology via a 
number of mechanisms. For starters, it’s possi- 
ble to share information through lab visits and 
workshops; employ technical assistance and sug- 
gestions from lab staffs; and/or exchange lab- 
company personnel. 

Access to Answers.. .For a complete explana- 
tion — the benefits and features — of the vari- 
ous routes to the federal-lab technical bounty, 
tap into the FLC Web Page: www.fedlabs.org — 
and click on About FLC/Mechanisms for 
Accessing Federal Technologies. You can decide 
which method suits your needs, as well as learn 
everything you’d like to know about: 

• Contracts 

• Grants and Cooperative Agreements 

• C RAD As 

• Licenses (several kinds) 

• Small Business Innovation Research (SBIR) 

• Much more... 

poweR-RjL successes 

The National Renewable Energy Laboratory 
developed an award-winning airfoil design, which 
Atlantic Orient Coip. used to produce the AOC 

50 wind turbine (photo). 
By minimizing losses due 
to roughness effects 
caused by insects and 
weather, the airfoil can 
improve turbine perfor- 
mance by as much as 35 
percent, a dramatic dif- 
ference for a technology 
that already competes 
with main-grid power 
generation. 


Hot and Licensable.. .Los Alamos National 
Laboratory has developed an alternative fuel 
source — a fuel cell that uses hydrogen to pro- 
duce electrical energy — that is higher in quality, 
lower in production costs, and reduces air pollu- 
tion and associated health effects. This method 
substantially improves proton exchange mem- 
brane (PEM) fuel-cell performance by preventing 
carbon monoxide poisoning, (www.fedlabs.org 
to Available Technologies) 

Right Now.. .A Next-Generation Bus will be 
road-tested in early 1998 for use in Ohio cities. 
Powered by an electric motor and a natural gas- 
fueled generator, this hybrid electric transit bus 
promises increased fuel economy and emissions 
only one tenth of EPA standards. 

Human Fuel.. A free box of chocolates to the 
first three people who tell us the name of the lab 
that developed this bus. (www.fedlabs.org/search 
database/regional directories) Write your answer 
to flc@zyn.com. 

<tl ; Leaping Ahead.. .RIB-IT II, 

the FLC’s second Re-inven- 
tion Initiative Between 
Industry and Technology 
national technology search 
program, has identified 36 
potentially commercial technologies. 
Chosen from 433 SBIR Phase II nominations 
from federal labs and contractors all over the 
US, these innovations — representing all sub- 
jects — will be evaluated at the first level (RIB-IT 
View report). 

All Winners...Twelve finalists will be selected 
from the 36 for the in-depth reports, including 
business plans and partnership assistance. 
All strong candidates with market potential — 
partnership opportunities — will be compiled into 
a book, available in spring 1998. The most 
commercially promising technologies from RIB- 
IT I are described in The RIB-IT Views, 38 
Model Technology Assessments and Partner- 
ship Opportunities. For a free copy, E-mail 
flc@zyn.com. 
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This work was done by Sarath D. 
Gunapala and Sumith V. Bandara of 
Caltech for NASA’s Jet Propulsion Labor- 
atory. For further information , access the 
Technical Support Package (TSP) free on- 
line at www.nasatech.com under the 
Electronic Components and Circuits catego- 
ry , or circle no. 137 on the TSP Order Card 


in this issue to receive a copy by mail ($3 
charge). 

In accordance with Public Law 96-317, 
the contractor has elected to retain title to this 
invention . Inquiries concerning rights for its 
commercial use should be addressed to: 

Technology Reporting Office 

JPL 


Mail Stop 122-116 
4800 Oak Grove Drive 
Pasadena, CA 91109 
(818) 334-2240 

Refer to NPO-19637, volume and number 
of this NASA Tech Briefs issue, and the 
page number. 


Two-Wavelength Focal-Plane Array of QWIPs 

One device could image the same scene at two wavelengths simultaneously. 

NASA’s Jet Propulsion Laboratory, Pasadena, California 


A proposed focal-plane array (FPA) of 
quantum-well infrared photodetectors 
(QWIPs) would exhibit peak response 
at two wavelengths. Heretofore, single- 
focal-plane arrays of photodetectors 
optimized for two or more wavelengths 
have not been available. This FPA is 
intended to be a prototype of multi- 
spectral imaging devices for a variety of 
scientific, industrial, and military in- 
frared instruments. 

In the proposed device, the two-wave- 
length-peak response would be 
achieved by use of a multiple-alter- 
nating-quantum-well structure in 
Al x Gai_xAs photodetectors (see Figure 1). 
This structure would comprise 50 peri- 
ods of alternating quantum wells. The 
energy depth and geometric thickness 
of the first well in each period would 
be optimized to obtain peak response 
at a wavelength of 8.5 pm; the corre- 
sponding parameters of the second 
well in each period would be optimized 
for peak response at a wavelength of 
10.5 pm. The quantum wells would be 
separated by Al^Ga^As barriers 500 A 
thick. 

To prevent additional quantum 
reflections in the continuum transport 


band at the locations of the barriers, all 
the barriers would have to be of the 
same energy height and thus fabricated 
with the same proportion (x) of alu- 
minum. The wells for 8.5-pm peak 


response would be made of GaAs. The 
wells for 10.5-pm response, being of a 
different energy depth, would have to 
be made with a different proportion (y) 
of aluminum. 



Figure 1. This Multiple-Quantum-Well Structure is designed to obtain peak response at two wave- 
lengths and to provide a smooth continuum transport band (to prevent quantum reflections at the 
barriers). 



Wavelength, pm 


Wavelength, pm 


Wavelength, pm 


CALCULATED SPECTRAL RESPONSE 
WITHOUT GRATING 


CALCULATED SPECTRAL RESPONSE CALCULATED SPECTRAL RESPONSE 

WITH CROSS GRATING OPTIMIZED FOR WITH CROSS GRATING OPTIMIZED FOR 
WAVELENGTH OF 8.5 pm WAVELENGTH OF 10.5 pm 


Figure 2. The TWo-Peak Spectral Response of the proposed QWIP could be changed to single-peak responses by cross diffraction gratings. 


8a 


www.nasatech.com 


January 1998 



Now you can subscribe to 

NASA Technology 
Today 

the exciting new teaching 
tool for educators and 
parents 


NASA Technology Today's mission is to 
share the excitement, adventure, and 
knowledge of NASA’s work with teachers 
and parents for use in the classroom and 
home. Each full-color, illustrated edition 
will be your guide inside NASA, spot- 
lighting the agency’s major missions, 
launches, science projects, discover- 
ies, and technology breakthroughs — 
with fun activities for students. Plus, 
you’ll learn where and how to take 
advantage of NASA educational resources, 
including special Internet sites, software, videos, and more. 


Subscribe for a full year — six issues — for the charter rate of $17.95... or two years for just $29.95. 
Additional copies (addressed to same subscriber) are only $1 .00 each ($6.00 additional per year). 

Don’t miss a single issue... subscribe today! 

Published in cooperation with NASA and the International Technology Education Association. 


□ Please enter my subscription to NASA Technology Today for: 

□ one year domestic at $1 7.95 □ two year domestic at $29.95 

□ one year foreign at $26.95 ( Price includes Air Mail Postage) 

□ I also want to receive additional copies of each issue, at U.S. $1 .00 per copy x 6 for the subscription year 

{e.g. — U.S. $12.00 for 2 extra copies of each issue) 

Total: $ 

□ check enclosed (payable to Associated Business Publications Inti.) 

□ charge my: □ VISA □ MasterCard □ American Express 

Card No./Exp. Date Name 

Signature Organization 

Phone No. Address 

Fax No. 

Mail to: Associated Business Publications Inti., 317 Madison Avenue, New York, NY 10017 
Or fax credit card orders to: 212-986-7864. 

For information on advertising contact Joe Pramberger at 212-490-3999. 


NTB 01/98 


The left-hand part of Figure 2 shows 
the calculated spectral responsivity of 
the proposed QWIP. To increase quan- 
tum efficiency and wavelength selectivi- 
ty, the FPA would also include cross dif- 
fraction gratings like those described in 
the companion article, “Cross-Grating 
Coupling for Focal-Plane Arrays of 
QWIPs" (NPO-19657). These gratings 
would be optimized for the wavelengths 
of 8.5 and 10.5 pm and would be posi- 
tioned in alternation over successive 
columns. As a result, all the photode- 
tectors in one column would exhibit 
peak response at one of these wave- 
lengths and all the photodetectors in 
the next column would exhibit peak 


response at the other wavelength, as 
shown to the right in Figure 2. Thus, 
the FPA would detect two column-inter- 
laced images of the same scene in dif- 
ferent wavelength bands. The outputs 
from the photodetectors in alternate 
columns could be fed to two video mon- 
itors to display both wavelength images 
simultaneously. 

This work was done by Sarath D. 
Gunapala , Sumith V. Bandara , True L. 
Lin , and Jin S. Park of Caltech for NASA’s 
Jet Propulsion Laboratory. For further 
information, access the Technical Support 
Package (TSP) free on-line at www. 
nasatech.com under the Electronic Com- 
ponents and Circuits category, or circle no. 


138 on the TSP Order Card in this issue to 
receive a copy by mail ($5 charge). 

In accordance with Public Law 96-517, 
the contractor has elected to retain title to this 
invention. Inquiries concerning rights for its 
commercial use should be addressed to: 
Technology Reporting Office 

JPL 

Mail Stop 122-116 
4800 Oak Grove Drive 
Pasadena, CA 91109 
(818) 354-2240 

Refer to NPO-19658, volume and number 
of this NASA Tech Briefs issue, and the 
page number. 


Automated Seafloor Classification System (ASCS) 

A high-resolution seismic system can remotely and accurately estimate and map 
seafloor sediment properties. 

Naval Research Laboratory, Washington, DC 



An ASCS Display depicting seafloor sediment properties 
such as structure and type, as well as geotechnical proper- 
ties such as density, porosity, and shear strength. 


As the highest resolution seismic 
system available, the automated 
seafloor classification system (ASCS) 
can remotely and accurately map 
sediment properties for many 
seafloor applications. The ASCS can 
accurately predict, in near-real time, 
sediment type and a number of 
selected geotechnical properties of 
the upper several meters of the sea 
floor while in an underway survey 
mode. 

This system functions as a flexible 
research data acquisition platform 
for collecting data. The record pro- 
duced can be used to predict sedi- 
ment structure and type, as well as 
such properties as attenuation, den- 
sity, porosity, shear strength, com- 
pressional and shear velocity, and 
mean grain size. 

The ASCS software displays each 
of these sediment properties in near- 
real time in the format shown in the 
figure, or as a scrolling tabular dis- 
play of numerical values. The system 
also allows simultaneous collection 
of coregistered sidescan sonar data. 
This feature gives a three-dimensional 
look at the upper meters of the sea 
floor. It can display the digitized 
acoustic return as a function of ampli- 
tude vs. time. The device has extremely 
robust system-con trolled data acquisi- 
tion, storage, and processing hardware 
and software. The system transmits an 
acoustic pulse, digitizes the acoustic 
return to 16 bits, records the raw data 
on a removable-media hard drive, and 


shows three different displays in near- 
real time. 

The ASCS system normally operates 
at 15 kHz. It measures, both quantita- 
tively and qualitatively, the amplitude 
(echo strength) and pulse characteris- 
tics of the return acoustic signal in 10 
adjustable-width time windows that cor- 
respond to depth increments in the sed- 
iment. The ASCS produces a high-reso- 
lution analog seismic record of the 
upper few meters of the seafloor on 


which the amplitudes of the echo 
returns from the sediment’s depth 
increments are displayed. A dedicat- 
ed computer is used to store and dis- 
play digitized raw echo strength and 
Global Positioning System (GPS) 
navigation data in near-real time. 
There is also the capability to apply 
algorithms based on the multilayer 
acoustic theory to compute acoustic 
impedance for each of the depth 
increments in the sediment. This 
continuous profile of acoustic 
impedance is then used, in combi- 
nation with a series for empirical 
relationships, to predict sediment 
structure and type, as well as to pre- 
dict attenuation, density, porosity, 
shear strength, compressional and 
shear velocity, and mean grain size. 

Potential applications of the ASCS 
include: 

• Locating pipelines and other 
buried objects; 

• Data recording; 

• Industrial process monitoring; 

• Medical applications for anything 
that uses acoustic wavefronts; 

• Recording any voltage regardless of 
the source. 

This work was done by Douglas Lambert, 
Naval Research Laboratory, Stennis 
Space Center, Mississippi. Inquiries concern- 
ing rights for the commercial use of this 
invention should be directed to the Office of 
Technology Transfer, Code 1004, 4555 
Overlook Ave. SW, Washington, DC 20375- 
5320; (202) 767-7229; fax (202) 404- 
7920. 
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First Annual Product of the Year Award 


B eginning in May, each issue of the Electronics Tech Briefs supple- 
ment to NASA Tech Briefs carried a Product of the Month — an 
electronics product the editors felt was of special interest and value to 
readers who work with electronics. This month Electronics Tech Briefs 
readers are invited to vote for the one product you deem the standout 
among the four described below. 

Please read the descriptions below of the Products of the Month, 
and choose the ONE you feel should receive the Product of the Year 
award. On the ballot below please clearly indicate your choice in the 
appropriate box, and fax or mail the completed ballot to reach the edi- 
tors by January 30, 1998. The Electronics Tech Briefs Product of the 
Year will be announced in the March 1998 issue. 


MAY: Visual PCB Assembly Inspection System 

GenRad Inc., Concord, MA, offers the Viper Visual Inspection System, 
designed to provide a cost-effective solution for detecting and preventing 
defects in the component-placement process for printed circuit board (PCB) 
assembly. It provides a full suite of techniques for detection of device presence 
or absence on components as small as 0.04 by 0.02 in., device orientation, and 
x/y and rotational position of every board component 

JULY: Desktop Electronic Design & Analysis 

MicroSim Corp., Irvine, CA, introduces Release 8, which it calls a tightly inte- 
grated start-to-finish desktop electronic design automation (EDA) system for 
mixed analog/ digital designs. Design Journal™ enables engineers to mark 
checkpoints at key crossroads, try alternative design directions, compare the 
results of all the alternative choices on a single graph, then proceed with the 
best option. Design Manager functions as an automatic organizer, linking 
together all files associated with the design into a single, self-contained entity. 

SEPTEMBER: Software/ Platform for Semiconductor Inspection 
Cognex, Natick, MA, introduces the 8000 Series™, a new machine vision plat- 
form that incorporates its new PatMax™ software and plugs directly into the 
PCI bus of standard Pentium MMX™ computers. The series includes a range 
of products from the low-cost 8100 to the 8400, which incorporates a digital 
signal processor that enables operation up to 10 times faster than current 
Cognex products. The company also says that PatMax-equipped systems will 
locate and precisely align the new 300-mm generation of wafers. 

NOVEMBER: H Smart P<rwer n Pulse Width Modulation Device 
SGS-Thomson Microelectronics, Lincoln, MA, calls its new VIPerlOO a unique 
monolithic combination of a state-of-the-art current-mode pulse width modu- 
lation (PWM) circuit and an optimized avalanche energy-rated high-voltage 
vertical power MOSFET. Key features include automatic burst-mode opera- 
tion in standby condition, and programmable switching frequency up to 200 
kHz. The company says the device can deliver up to 100 W of output power 
while using more than 50 percent fewer components than a discrete solution. 


1997 Electronics Tech Briefs 
PRODUCT OF THE YEAR BALLOT 

; Indicate your choice by dearly marking the appropriate box. Fax or mail your 
; completed ballot to Robert Clark, Senior Editor, Electronics Tech Briefs, 317 
I Madison Avenue, Suite 1900, New York. NY 10017; Fax: 212-986-7864. 

I J May: GenRad Inc. Viper Visual PCB Inspection System 
; J July: MicroSim Corp. Release 8 Desktop Electronic Design Automation 
System 

J September: Cognex 8000 Series Software/Platform for Semiconductor 
Inspection 

J November: SGS-Thomson VIPerlOO Pulse Width Modulation Device 
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A Laser Doppler Velocimetry (LDV) System for 
Fish Bypass Evaluation 

A three-beam, two-component LDV device is used to measure velocities precisely along a surface. 

U.S. Army Engineers Waterways Experiment Station (VIES), Vicksburg, Mississippi 


Laser Doppler velocimetry (LDV) sys- 
tems have been used for a number of 
years in field and laboratory applica- 
tions. The normal LDV system consists 
of a two-color, four-beam system for 


obtaining two-component velocity mea- 
surements. These systems perform well 
in open flow but are not capable of 
obtaining velocity measurements along 
surfaces unless an angle is added to the 
LDV system probe. But adding an angle 
to the probe alignment introduces a 
small error into the measured velocities. 
The error can be as high as 1.38 percent 
of the vertical component for a system 
with a 50-mm beam spacing and a 600- 
mm focal length. 

Through the use of physical models, 
the Army Corps of Engineers WES has 
been involved in designing fish bypass 
screening systems for Corps projects on 
the Snake and Columbia Rivers in the 
northwest United States for 13 years 
(Figure 1). 


Velocities along the screen surface 
dictate whether a juvenile salmon will 
be guided around the turbines without 
being injured. These velocities must be 
accurate and repeatable. 


To insure a precise measurement, 
WES uses a two-color, three-beam 
arrangement to perform measurements 
along a screen surface (Figure 2). With 
this system, both colors are present in 
one shared beam as well as each indi- 
vidually colored beam. The mutual 
beam is at a 90-degree angle to the 
other two, which changes the beam 
spacing from 50 mm to 35.35 mm. In a 
three-beam system, the beam arrange- 
ment can be rotated to align the 
hypotenuse of the arrangement along 
the screen surface, and the velocity 
magnitude can be resolved by determin- 
ing how the arrangement has been 
rotated from the reference plane. The 
system can also easily obtain velocities 
with the colors at right angles to the 


mutual beam oriented to an x-y plane in 
the physical model. 

The disadvantage of using a three- 
beam LDV system is that less power is 
delivered to the measuring volume, 
resulting in a noisier signal. In most 
cases, this can be resolved by using a 
higher-power laser or by adding more 
seeding material to the water flow. WES 
uses a 4-W argon laser attached through 
fiber optics to a fiber probe that collects 
light in the backscatter mode. For diffi- 
cult measurements, seeding material is 
added to a column of water located at a 
safe distance upstream of the point at 
which measurements are recorded. 
Successful measurements have been 
recorded along screen surfaces through 
550 mm of water and three sheets of 
0.013-m-thick plexiglass. 

Along with precise measurements, 
precisely controlled measuring posi- 
tions are also important. To comple- 
ment the three-beam LDV system, WES 
uses computer-controlled traversing sys- 
tems to control the position of the laser 
probe to within 0.1 mm, thus assuring 
any difference in the flow field is due to 
a physical change in the model. 

This work was done at the U.S. Army 
Engineers Waterway's Experiment Sta- 
tion, Vicksburg , MS. 

For more information about the applica- 
tion of tivo-color, three-beam LDV systems , 
contact Bob Davidson , Research Hydraulic 
Engineer, at (601) 634-3052 ; fax (601) 
634-4158 . 



Figure 2. Laser Doppler Velocimetry Probe 

mounted on a transverse system at the U.S. Army 
Engineers Waterways Experiment Station 



Figure 1. Velocity Vectors in the Powerhouse Intake at Bonneville Dam. 
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Image-Matching System Highlights 
Changes in Skin Lesions 

Growth of moles is highlighted to prompt closer examination. 

NASA's Jet Propulsion Laboratory, Pasadena , California 


A video imaging and image-data- 
processing system for use in dermato- 
logical examinations acquires and 
processes images of patients’ skins. 
The system processes a current image 
of a selected area of a patient’s skin 
along with an image of the same area 
acquired previously, generating a 
comparison image that highlights any 
nevi (moles) that have appeared, dis- 
appeared, grown, and/or shrunk in 
the interim. 

Most nevi are harmless, but changes 
into malignant melanoma can occur. 
Early detection is essential for effec- 
tive treatment of malignant mela- 
noma. Some patients have hundreds 
of nevi, so that it is difficult to track 
changes in the nevi that could signify 
the development of melanoma. The 
present image system assists the physi- 
cian in identifying changes in nevi; 
the physician can then concentrate on 
examining any changed nevi. 

The system includes a video camera, 
which is used to acquire the images. 
Typically, an image covers the 
patients back from neck to waist. The 
first image of this area is digitized and 
stored on a computer disk. In a subse- 
quent examination, a second image of 
the same area is digitized, stored, and 
processed along with the first image to 
generate the comparison image. 

Because of differences between the 
relative alignments of the camera and 
patient in acquiring the two images, 
these images are not exactly regis- 
tered with each other. Therefore, pro- 
cessing begins with the manual selec- 
tion of a number (typically between 2 
and 20) of nevi for use as landmarks 
in computing a nonlinear geometric 
transformation between correspond- 
ing points in the two images; the 
transformation is exact at the land- 
marks and a close approximation 
between them. 

The average of the intensities of the 
central pixels of the landmarks in 
each image is computed, and is desig- 
nated intensity A. The average of the 
intensities of all other pixels in each 
image is computed and designated 
intensity B. A linear transformation 
between the A and B intensities of 
both images is computed and used to 
correct the contrast between the 
images after they have been geometri- 
cally transformed into registration. A 


local shading correction is also 
applied; from the intensity of each 
pixel in each image, the median pixel 
intensity of all pixels in a small 
rectangular area around the pixel 
is subtracted. 

From the shading-corrected, con- 
trast-corrected intensity of each geo- 
metrically transformed pixel in the 
second image, the shading-corrected 
intensity of the corresponding pixel in 
the first image is subtracted. To bring 
negative values into the range of visi- 
bility, a middle gray-level intensity is 
then added to all pixels. The result is 
the comparison image. Wherever a 
nevus has grown or appeared between 
the time of acquisition of the first and 
second images, a dark spot is generat- 
ed in the comparison image. Sim- 
ilarly, wherever a nevus has shrunk or 
disappeared, a bright spot can be seen 
in the comparison image. 

Optionally, the comparison image 
can be rendered in false color to facil- 
itate examination. Instead of adding a 
gray level, the negative changes in 
intensity (darkening changes, which 
could signify melanoma) are dis- 
played in red, while positive changes 
in intensity (brightening, signifying 
disappearance or shrinkage of nevi) 
are displayed in green. The image can 
be enhanced even further by restrict- 
ing red and green coloring to those 
pixels for which the differences 
between the first and second images 
exceed a specified threshold value. 

This work was done by Robert II. Selzer 
of Caltech for NASA’s Jet Propulsion 
Laboratory. For further information , 
access the Technical Support Package 
('ISP) free on-line at www.nasatech.com 
under the Life Sciences category, or circle 
no. 139 on the ISP Order Card in this 
issue to receive a copy by mail ($5 charge). 

In accordance with Public Law 96-317, 
the contractor has elected to retain title 
to this invention. Inquiries concerning 
rights for its commercial use should be 
addressed to 

Technology Reporting Office 

JPL 

Mail Stop 122-116 

4800 Oak Grove Drive 

Pasadena , CA 91109 

(818) 334-2240 

Refer to NPO-19729, volume and num- 
ber of this NASA Tech Briefs issue, and 
the page number. 
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Frcc catalogs and literature for 
Electronics Tech Briefs’ readers. 

To order, write in the 
corresponding number on the 
Reader Information Request Form 
(preceding page 81 ). 


FREE 

ELECTRONICS 
ENCLOSURES 
CATALOG 

Modular cabinets, sloped- 
front consoles, electronic 
desks, computer furniture, 
and instrument cabinets are 
shown and described in this 
free 300-page catalog. 
Included are sections on EMI/RFl-shicldcd enclosures, 
earthquake-reinforced enclosures, and express shipping. 
Catalog is available in print version or as an IBM-com- 
patible software program. Equipto Electronics Corp., 351 
Woodlawn Ave., Aurora, IL 60506-9988; (800) 204- 
RACK; fax (630) 897-5314; web site: http://www. 
cquiptoelec.com. 

Equipto Electronic Corp. 

For More Information Circle No. 791 

FREE 

ELECTRONICS 
PURCHASING 
MANUAL 

Broadlinc Electronics 
Distributor. FREE 364- 
page catalog provides 
complete product and 
pricing data for over 
70,000 components 
from 145+ leading 
manufacturers. Visit 
our web site and view our complete catalog on 
www.mouscr.com. Mouscr Electronics, 958 North Main 
St., Mansfield. TX 76063; catalog (800) 346-6873/(817) 
483-0931; E-mail: $ales€>mouscr.com. 

Mouser Electronics 

For More Information Circle No. 792 


Full-Color Posterl 

One of the 
bubble Space 
Telescope's 
most incredible 
discoveries — 
the birth of stars 
7000 light years 
from Earth — is 
now captured in 
a gorgeous 
limited-edition 
wall poster. 

actual size: 14* x 18 s // 

Only $7.95 each plus $5.00 for 
shipping (in tut>e). 

MY residents add sales tax to total. 

Mall payment to: 

Assoc. Business Publications. Dept. T. 
317 Madison Ave., MY, MY 100 17. 
Credit card orders call (2 12) 490-3999. 
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Machine Vision/lmage Processing Software 

National Instruments, Austin, TX, announces IMAQ Vision 
4.1.1, the new version of its machine vision and image pro- 
cessing software. It takes advantage of MMX technology to 
accelerate fixed-point imaging functions up to 400 percent 
in some applications, the company says. IMAQ Vision 4.1.1, 
a library of machine vision and image processing functions 
for LabVIEW™ and Bridge VIEW™, incorporates MMX per- 
formance when this processor technolog)' is present, but oth- 
erwise functions on a standard Pentium processor or even a 486 with a coprocessor. It includes an exten- 
sive set of functions for gray scale, color, and binary' image display; image processing (statistics, filtering, 
and geometrical transforms); shape matching and blob analysis; and gauging and measurement. National 
Instruments says the program is suitable for industrial machine vision and scientific imaging applications, 
and factory and laboratory automation operations that require reliable, high-speed vision systems. 

For More Information Circle No. 793 



Color Plasma 
Display Module 

Fujitsu Microelec- 
tronics, Inc., San 
Jose, CA, is offering 
the Plasmavision™ 
42, a standalone 
version of its ImageSite™ 42-in. flat-panel color plas- 
ma display monitor. The display is capable of pro- 
ducing 16.7 million colors at 852 x 480-dot resolu- 
tion. It has a 16:9 aspect ratio and a 160-degree hor- 
izontal and vertical viewing angle. The company says 
the operating time of approximately 30,000 hours is 
nearly three times that of a cathode ray tube display. 
Plasmavision 42 accepts NTSC, PAL, and SECAM 
television signals as well as VGA, Super VGA, and 
Macintosh graphics inputs. 

For More Information Circle No. 796 

Digital Signal 
Processing 
Board 

Loughborough 
Sound Images Inc., 
Lexington, MA, 
created the dual- 
processor PCI/C6600 digital signal processing board 
to support Texas Instruments’ C6x chip. It provides 
3200 MIPS of peak processing power for high-perfor- 
mance systems. Equipped with two 200-MHz proces- 
sors, the dual architecture allows the first processor to 
act as both a data processor and an off-board data 
router with access to a PCI interface, a DSPLINK2 
interface, and TMS3204C4x communication ports. 
This architecture also provides the ability to use the 
primary processor as an intelligent I/O preprocessor. 

For More Information Circle No. 799 

Frame 
Grabber/ 
Image 
Processor 

DIPIX Technol- 
ogies Inc., Ottawa, Ont., Canada, says its XPG-1000 
Power Grabber family of imaging boards offers flexi- 
ble frame grabbing and high-speed image processing 
for PCI and ISA bus PCs. The XPG-1000 will inter- 
face with any sensor or camera at data rates up to 48 
Mbytes/s. It has an on-board TMS320C40 digital sig- 
nal processor and a combination of DRAM and 
SRAM memory. The XPG-1000 supports up to 256 
Mbytes of image memory and an optional real-time 
display board with on-board SVGA for display reso- 
lutions up to 1280 x 1024 noninterlaced. 

For More Information Circle No 802 







Imaging Board for 
Digital Camera 

EPIX Inc., Buffalo Grove, IL, 
makes available the PIXCI-D 
imaging board for the Hitachi 
KP-F100 and KP-F110 10-bit 
high-resolution digital cam- 
eras. It captures the 1300- 
pixel by 1024-line image from the KP-F100 at 12 
images per second, or the 1024-pixel by 1024-line 
image from the KP-F110 at 30 images per second, 
and stores the image sequence in PCI motherboard 
memory. EPIX provides camera control hardware 
and software for asynchronous triggered capture and 
integration. Software tools are available for design, 
debug, development, and production of machine 
vision products. 

For More Information Circle No. 795 

CMOS Imaging 
Chips 

VLSI Vision, San Jose, 
CA, introduces the 
W6300 and W5300, 
new low-resolution digi- 
tal-output CMOS imag- 
ing devices. Both color 
(W6300) and monochrome (W5300) versions have 
160 x 120 pixels, and offer 8-bit digital output, auto 
exposure, serial control, and single 5-V power supply. 
Both feature electronic exposure and gain control 
over a wide range, the company says, enabling the 
use of a single fixed-aperture lens, and a bidirection- 
al two-wire serial communication interface allows the 
devices to be configured and their operating status 
monitored. 

For More Information Circle No. 798 

Intensified 
Ultraviolet 
Cameras 

CIDTEC, Syracuse, 
NY, makes available 
its new ultraviolet- 
sensitive intensi- 
fied solid-state video camera, fiber-opticallv coupled 
with image intensifies from Delft Instruments. The 
company says the line of intensified monochrome 
video cameras, specifically designed to address the 
needs of expanding scientific and image processing 
markets, is tailored for applications where response 
below 400 nm is critical. They are available in RS-170, 
CCIR, or progressive scan formats. Additional config- 
urations are available according to desired wavelength 
response from UV to IR, including solar blind. 

For More Information Circle No. 801 






VXIbus-Based Data 
Acquisition and 
Control 

Hewlett-Packard, Loveland, 
CO, calls its DAC1000 data 
acquisition and control sys- 
tem the first of a new gener- 
ation of X'XIb us-based systems that has evolved to 
meet a growing need for lower cost and more flexible 
measurement and control. At the heart of the 
DAC1000, the company says, is the HP E1419A, a sin- 
gle-slot G-size, 64-channel module that handles all of 
the I/O functions. It comprises a 40-MHz digital sig- 
nal processor, a high-speed 16-bit 64-channel (max) 
scanning A/D converter, and slots for 8 signal condi- 
tioning plug-ons (SCPs). It provides engineering 
units conversion “on the fly" at full speed. 

For More Information Circle No. 794 

Digital Image 
Capture System 

Edmund Scientific, 
Barrington, NJ, offers 
a digital image cap- 
ture system built 
around its Oculus-PCI 
Ultra image capture board and Kodak’s Megaplus 
Model ES 1.0 CCD camera. With its 1000-x-l 000-pixel 
capacity, the system offers digital images that can be 
captured and viewed in real time. Edmund says that 
when combined with a compatible computer (not 
included) and a high-performance Edmund optical 
system, the unit can provide resolutions double those 
of video-based systems. Because the Megaplus is a 
progressive scan digital output camera, the resolution 
is not limited by the standard video bandwidth. 

For More Information Circle No. 797 

Digital Video 
Processing Module 

DigiVision, Inc., San 
Diego, CA, announces 
the ZIPR™ 4500, the first 
in its Digital Synthe-Tec™ series of digital video pro- 
cessing modules. Among the features the company 
calls unique are a continuous electronic zoom that 
mimics a true optical zoom function without the 
problems of light loss or edge distortion; interpolat- 
ed line doubling and quadrupling that can provide 
high resolution for large digital monitors; and a 
roam feature that allows the user to roam anywhere 
within the boundaries of the unzoomed field of view. 
Because ZIPR provides noninterlaced video output, 
DigiVision says, the signal can be displayed on high- 
resolution monitors. 

For More Information Circle No. 800 

3D X-Ray 
Inspection System 

CR Technology, Laguna 
Niguel, CA, is supplying 
its new 3D microtomog- 
raphv x-ray inspection 
system. According to 
the company, the CRX- 
3D quickly and accu- 
rately generates high-quality slice-bv-slice images of 
integrated circuits, components, hybrids, and other 
devices, detecting miswires, opens, shorts, and voids in 
flip chip, fine pitch, and ball grid array packages. The 
system’s holding fixture rotates the component 
through 360° while the image camera takes individual 
video frames. The software then uses the digitized 
images to reconstruct the component’s interior. 

For More Information Circle No. 803 
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Potential Commercial Applications From 
Microgravity Combustion Research 

The paper entitled “Potential Commercial Applications 
From Combustion and Fire Research in Space” reviews the sta- 
tus of potential commercial applications derived from research 
on combustion in microgravity environments encountered in 
orbiting spacecraft. Such research contributes to the under- 
standing of basic combustion processes, including those that 
occur in normal Earth gravity. Research topics discussed 
include solid-surface combustion, droplet combustion, and for- 
mation of soot. Potential applicauons include fire safety in 
spacecraft and terrestrial systems, innovadve combustor designs 
for aerospace and ground propulsion systems, sensors and con- 
trols for combusdon processes, and formadon of advanced 
materials by use of combusdon-synthesis processes. 

This work was done by Robert Friedman and Valerie J. Lyons of Lewis 
Research Center. To obtain a copy of the paper, “Potential Commercial 
Applications From Combustion and Fire Research in Space , " access the 
Technical Support Package (TSP) free orbline at www.nasatech.com 
under the Physical Sciences category , or circle no. 131 on the TSP Order 
Card in this issue to receive a copy by mail ($3 charge). 

Inquiries concerning rights for the commercial use of this invention 
should be addressed to NASA Lends Research Center, Commercial 
Technology Office, Attn: Tech Brief Patent Status, Mail Stop 7-3, 
2 WOO Brook park Road, Cleveland, Ohio 44133. Refer to LEW- 163 38. 
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Outstanding bond strength 
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temperatures 
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stability 

Void free cures 
Long storage 
stability without 
refrigeration 
Passes NASA 
outgassing test 
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$ Characterization of Woven-Carbon/ 
Copper-Matrix Composites 

Designing metal-matrix composites into actual compo- 
nents requires both experimental and analydcal characteri- 
zation of the behavior of these composites. This report 
describes mathematical modeling and experimental charac- 
terization of the elastoplastic behaviors of composite materi- 
als made of copper and copper-alloy matrices reinforced 
with carbon fibers in a biaxial weave known in the industry 
as “8-harness satin.” The experiments included monotonic- 
and cyclic-tension and -compression tests, combined ten- 
sion/compression tests, and monotonic- and cyclic-shear 
tests, with strain gauges attached to specimens oriented, var- 
iously, with the fill or warp directions of the weaves along the 
direcuons of applied stresses. 

This work was done by Brett A. Bednarcyk, Christopher C. Pauly, 
and Marek-Jerzy Pindera of the University of Virginia for Lewis 
Research Center. To obtain a copy of the report, “Experimental 
Characterization and Micromechanical Modeling of Woven 
Carbon/Copper Composites , ” access the Technical Support Package 
(TSP) free on-line at www.nasatech.com under the Materials cate- 
gory, or circle no. 132 on the TSP Order Card in this issue to receive 
a copy by mail ($3 charge). 

Inquiries concerning rights for the commercial use of this inven- 
tion should be addressed to NASA Lewis Research Center ; 
Commercial Technology Office, Attn: Tech Brief Patent Status, Mail 
Stop 7-3, 21000 Brookpark Road, Cleveland, Ohio 44133. Refer to 
LEW-16340. 


Equations for Failure Modes of 
Mechanical Systems 

A report presents information compiled from a search of 
the literature on failure modes of mechanical systems. The 
report was written to provide a reference base for the appli- 
cation of first-order reliability methods to mechanical sys- 
tems in the development of a system-level design methodol- 
ogy. In the report, each of 20 failure modes is assigned to 
one of four classes: wear, corrosion, fatigue, or material 
degradation. A brief description of each class and mode is 
presented. For each mode, there is a definition, plus a 
description of one or more failure mechanism (s) and/or 
one or more mathematical model (s). The mathematical 
models include equations, denoted “limit-state relation- 
ships,” that describe such quantities as rates of wear or cor- 
rosion as functions of physical and chemical conditions and 
of relevant process variables. 

This work was done by Michael Kowal and Thomas Cruse of 
Vanderbilt University for Lewis Research Center. To obtain a 
copy of the report, “Compendium of Mechanical Limit-States, ” 
access the Technical Support Package (TSP) free on-line at 
www.nasatech.com under the Mechanics category, or circle no. 
133 on the TSP Order Card in this issue to receive a copy by mail 
($3 charge). 

Inquiries concerning rights for the commercial use of this inven- 
tion should be addressed to NASA Lewis Research Center, 
Commercial Technology Office, Attn: Tech Brief Patent Status, Mail 
Stop 7-3 , 21000 Brookpark Road, Cleveland, Ohio 44133. Refer to 
LEW-16497. 
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New Literature 



Specialized Products, Southlake, TX, 
has released a 378-page catalog of took, 
tool kits, cases, and test equipment. 
Included are more titan 100 standard 
tool kite, and cases for storing, protect- 
ing, and carrying tools, computers, 
instruments, and drcuil boards. 

For Mor« Information Circle No. 729 


An 80-page reference manual from 
Anorad Cxtrp., Hauppauge, NY, 
describes more than 50 types of linear 
servomotors, including iron and ironless 
core, air and liquid cooling, and bntslt- 
less and brush DC types. Electronic 
requirements such as controllers, ampli- 
fiers, and encoders are included 
For Mora Information CJrda No. 731 



Optrand, Plymouth. Ml. offers an 
eight-page brochure describing fiber- 
optic sensors for extreme environ- 
ments. Included are pressure sen- 
sors, pressure-measuring spark plugs 
and assemblies, interface units, 
installation tools, and accessories. 

For Mora Information Cirda No. 728 


Galil Motion Control, Mountain Mew, 
GA. has published a 1998 catalog of 
motion control products, including 
over 200.000 motion controllers, soft- 
ware took, amplifiers, and motors. 

For Mora Information Cirda No. 72S 


A 24-page catalog of test and mea- 
surement instruments and process 
control products is available from 
GMC Instruments, Lake Zurich, IL. 
Products include handheld mul- 
timeters/ powermeters. testers, panel 
recorders, and AC transducers. 

For Mora Information Cirda No. 733 


DATEL, Mansfield, MA, has intro- 
duced a 16-page brochure describing 
two-wire digital panel meters, as well 
as miniaturized, general-purpose 
DPMs. The two-wire meters require 
two connections to screw terminals 
on the back of the meter. 


For Mora Information Cirda No. 732 



ZERO Enclosures, North Salt l^ke 
City, UT, has introduced a CD-ROM 
catalog featuring over 120,000 
aluminum enclosures and cases. 
Applications include safeguarding 
electronics and air-transport cargo. 

For Mora Information Cirda No. 726 



A 20-page catalog from Bamant, 
Barrington, 11., offers temperature 
products including handheld ther- 
mocouple thermometers, infrared 
probes, temperature controllers, 
accessories, and field kits. Also 
described are RID, thermisior, and 
intrinsically safe products. 

For Mora Information Cirda No. 730 



An electronic catalog of retaining 
rings and wave springs from Smalley 
Steel Ring, Wheeling, IL. also allows 
users to input parameters from their 
assemblies and calculate limiting fac- 
tors. The catalog requires a PC and 
Windows 3.1, 95, or NT. 

For Mora Information Cirda No. 727 


Patriot Sensors and Controls 
introduces a new line of pressure 
transducers for aircraft 
applications, featuring sensor 
technology that's a step ahead of 
other pressure transducer designs. 

Highlights: 

Static Accuracy: -0.1% FS 

Absolute Accuracy: less than -1.5% FS 
(within compensated temp range, 
includes all errors) 

Insulation Resistance. :100 Mohm 
atSOOVDC 


LOOKING 

FOR 

...High Accuracy? 

...Low Cost? 

...Long Term Stability? 
...High Insulation Resistance? 

We proudly present: 

Silicon on Sapphire 

Pressure Transducers 



For More Information Circle No. 420 



Spring-Energized Seals 


• Low friction Turcon * 

• Temperatures to 575 °F 

• Universal compatibility 

• Spring-energized 

• 1/32 ff to 192 ,f diameter 

• Pressures to 60,000 psi 

Call: 1-800-466-1727 




The Turcon • Varisear M, a 
high performance seal made 
from premium PTFE blended 
materials and energized by 
our innovative cantilever beam 
spring, provides you with a 
lower friction, tighter-sealing 
solution. Call now for a free 
Seal Selection Guide. 

Fax: 1-303-469-4874 
web: www.variseal.com 


.American Vari — 
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"luoiire: inc. 


if you have an edge. ..we have a trim! 

For over 25 years, — ^ J* J HMr 

the leader in 
flexible plastic 
and rubber 
extrusions! 




call for 
FREE samples 


e-mail: trimlok@deltanet.com 

■ 

I 


call 

toll-free 


888 TRIMLO 


Q 


714-562-0500 fax 71 4-562-0600 
6855 Hermosa Circle Buena Park, Ca 90622-6180 


For More Information Circle No. 422 


O O O © © © © © © © A © 

Thermofoil™ Heaters 

put the heat where you need it 



Flexible etched-foil heaters • Odd shapes, profiled or mul- 
tiple elements • Efficient heat transfer: Up to 110 W/in 2 
• 200°C polyimide, 235°C rubber, 600°C mica, 120°C 
transparent insulations • Optional sensors & controllers 


Precise, reliable heating • Minimal space, mass, & design 
overhead • Medical diagnostic instruments • Aerospace 
devices • Commercial appliances • Packaging machinery 
• Scientific instruments • Electronics 


MINCO 


PRODUCTS, INC. 

7300 Commerce Lane • Minneapolis, MN 55432-3177 U.S.A. 
Telephone: (612) 571-3121 • FAX: (612) 571-0927 


New on the Market 


( 2 y 

dm 


Dexter Magnetic Materials Division. 
Fremont, CA, has introduced a hys- 
teresis torque coupling that main- 
tains constant torque independent of 
rotation speed. Made from Hysterloy, 
a heat-treated magnetic material, the 
coupling is adjustable over a range of 
torque values and requires no main- 
tenance. The coupling can be used as 
a clutch that will start slipping at a 
preset value or as a constant torque 
brake which will not vary with speed. 

For More Information Circle No. 717 



The MS2650B and MS2660B series of 
portable spectrum analyzers from 
Anritsu Wiltron Co., Morgan Hill, CA, 
feature a built-in frequency counter, 
FM demodulation waveform display, 
GPIB or parallel interface, and mem- 
ory card interface. The MS2650B has 
a 9-KHz to 3-GHz frequency range; 
the MS2660B covers the 9-KHz to 
8.1-GHz range. 

For More Information Circle No. 723 



Tru-Connector Corp., Peabody, MA, 
offers the HN series of plugs, jacks, 
receptacles, and adapters for use with 
RG400, RG393, RG217, and RG218 
cables. Capable of handling up to 
5,000 V, the connectors have an 
impedance of 50 ohms and a dc to 
4-GHz frequency range. Bodies are 
made of brass with a silver or nickel 
silver finish, with silver or gold-plated 
brass, phosphor-bronze, or berylli- 
um-copper center conductors. 

For More Information Circle No. 711 



Molex, Lisle, 1L, has announced the 
Mini-Fit HCS high current connector 
system that can carry up to 12 
amperes per circuit, depending on 
housing configuration. The 4.2-mm 
centerline power connector can be 
designed into wire-to-wire, wire-to- 
board, and board-to-board appli- 
cations in computers, computer peri- 
pherals, modems, power supplies, 
and business equipment. 

For More Information Circle No. 713 


Danfoss Electronic Drives, Rockford, 
IL, has introduced the VLT 5000 
Series adjustable frequency drives 
that incorporate a sensorless vector 
drive system for infinite variable 
speed and torque control of AC 
induction motors from 1 to 600 hp. 
The drives feature a microprocessor- 
based digital design, a removable dis- 
play/keypad system, and are avail- 
able for 200V-240V and 380V-500V 
line voltage, three-phase, 50/60 Hz. 

For More Information Circle No. 719 



Imagenation Corp., Beaverton, OR, 
offers the PC/ 104-Plus and Com- 
pactPCI color frame grabbers for 
embedded machine vision (EMV) 
applications. They are compatible 
with standard PC components and 
support current EMV software. The 
PXC200 features a PCI bus inter- 
face; the PX610 and PX510 offer 
real-time video capture for scientific 
applications. 

For More Information Circle No. 715 


The CL 100 and CL110 symmetrical 
and flanged compression limiters 
from Spirol International Corp., 
Danielson, CT, strengthen plastic 
components subject to high-torque 
loads while minimizing stress in 
bolt holes. Internal hole diameters 
accept bolt sizes of 1/4", 5/16", and 
3/8"; 17 standard inch and metric 
lengths are available. 

For More Information Circle No. 712 


For More Information Circle No. 423 
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Azonix Corp.. Billerica, MA, has 
introduced an enhanced ProPancl 
series of PC-baaed human-machine 
interface industrial workstations with 
sealed cast-aluminum casing; flat- 
panel, TFT active-matrix display; and 
low internal temperature rise. The 4" 
deep workstations also feature Intel 
Pentium processors with speeds of up 
to 166 MHz and main memory up to 
128 MB, and operate under Windows 
NT/95 and DOS. 

For More Information Circle No. 722 



Westamp, Chatsworth, CA, has intro- 
duced the SP2k Series digital posi- 
tioning brushless servodrives for 
multi-axis motion control. The drives 
feature a 32/64-bit floating-point dig- 
ital signal processor and electronic 
gearing capabilities. Its power elec- 
tronics drive one servomotor and 
control electronics for two or four 
axes of motion. 

For More Information Circle No. 710 



Bimha Manufacturing Co., Monee, 
II., offers repairable metric position 
feedback cylinders that provide con- 
tinual position sensing via an internal 
linear resistive transducer (LRT) 
assembly. A quick-connect cable con- 
nector and adjustable integral flow 
controls are standard. The cylinders 
meet ISO 6431 /VDMA 24562 stan- 
dards. They are available in six bore 
sizes from 32mm to 100mm, and in 
stroke lengths up to 600mm. 

For More Information Circle No. 721 


Modgraph. Woburn, MA, has intro- 
duced Guardian Plus'" ruggedized 
industrial laptop PCs that feature 
shock-mounted electronics, display, 
and drives, and a sealed keyboard. 
The 1 1 .3“ color active-matrix TFT- 
LCDs support 800 x 600 resolution. 
Pentium processors up to 200 MHz 
are available. 

For More Information Circle No. 714 



The Model 7600 A high-speed strain 
gage readout conditioner from DCI, 
Olathe, KS. allows users to detect, 
store, and recall a peak input signal or 
runout that is the difference between 
the peak and minimum signal. 
Parameters can be detected 1,000 
times per second with up to 65,000 
counts of resolution. 

For More Information Circle No. 718 


The SBC-MaX" single-board com- 
puter from Computer Dynamics, 
Greenville, SC, features an MMX 
Pentium" CPU to 200 MHz, C&T s 
65555 video controller, 100BaseT 
Ethernet, 16-bit Sound Blaster" 
audio, and two Universal Serial Bus 
(USB) ports. A hard disk drive can be 
mounted directly onto the board, and 
the two-channel IDE hard disk inter- 
face supports up to four IDE drives. 

For More Information Orel* No. 720 



The LA Series of scaled pushbutton 
switches from E-Switch, Brooklyn 
Park. MN, comes with 029mm or 
025mm pushbutton heads and are 
oil- and water-tight to IP65 specifica- 
tions. Available in a variety of lamp 
types ranging from 6V DC to 220V 
AC, the illuminated switches come in 
both momentary and latching config- 
urations. 

For Mora Information Circla No. 716 


Paroscientific, Inc. 

Digiquartz Pressure I nstrumentation 





Features: 

•0.01% Accuracy 

• 1x1 O' 8 Resolution 

• Digital Output Signal 

• Environmentally Rugged 

• High Reliability & Stability 

• ISO 9001 Quality System 

• 5 Year Extended Warranty 


Products: 

• Barometers 

• Transducers 

• Transmitters 

• Depth Sensors 

• Portable Standards 

• Fiber-Optic Systems 

• Water Stage Sensors 

• Meteorological Systems 


For More Information Circle No. 424 


Shock &lfibration 
Damping. Up To 94% 


Sorbothane' patented visco- 
elastic material absorbs and 
dissipates unwanted energy 
and outperforms rubber and 
other materials by providing: 

• Shock Absorption 

• Vibration Isolation 

• Sound Damping 

• Standard Products 

• Cost-Effective Custom Molding 

Sorbothane is the ultimate damping 
and isolation matehal 


Free brochure and 
prototype sample. 
330 . 678.9444 



Sorbothai ie!nc 

2144 State Route 59, Kent, Ohio 44240 • tel 330.678.9444 fax 330.678.1303 

www.sorbothane.com 
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UniSlide® Precision 
Positioning Equipment 



C hoose from hundreds of Linear Slides, 

Rotary Tables, and X-Y Tables. Use them to 
position, gauge, scan or feed. Move loads 
from 1 oz. to 400 lbs. from 0.25 to 84". Program 
powerful motor controllers from your computer. 

Get your FREE 40 page Catalog and price list today! 



Call 

800 042-6446 
or visit 

www.velmex.com 


716 657-6153 

In NYS: 716 657-6151 


Bloomfield, N. Y. 
14469 


For manual applications circle 429 
For motorized applications circle 430 



EMI/RF1 

SHIELDING 


SUPERIOR PERFORMANCE SHIELDING GASKETS 
HUNDREDS OF SHAPES AND SIZES 
ELECTRONIC GRADE PLATING FINISHES 
MANY BASE METAL ALLOY VARIATIONS 
CUSTOM ENGINEERED MODIFICATIONS TO SUIT 


SHIELDING PRODUCTS INC. . 

1 38-4 POMPTON A VE. CEDAR GROVE. NJ 07009 
TEL: 973-890-7455 FAX: 973-890-9714 

Web: http:\\www omegashieking.com 
Contact us for free catalog 




Ne i/i/ om? Disk 



OptiStruct* 3.1 finite element-based 
optimization simulation software 
from Altair Computing, Troy, Ml, 
facilitates optimal structural designs 
by computing die opdmum material 
topology for a model within a given 
design space. The program features a 
sparse matrix solver for both linear 
static and Lanczos eigenvalue anal- 
yses. It offers a NASTRAN* input 
formal and includes a finite-element 
library for modeling. 

For More Information Circle No. 700 


Imageware Corp., Ann Arbor, Ml, has 
announced Version 8.0 of Surfacer 
surface modeling and reverse engi- 
neering software. Point-cloud seg- 
mentation tools allow rapid creation 
of curve networks from arbitrary 
point clouds. NURBS surface models 
can be transferred to downstream 
applications such as CAD, CAM, solid 
modelers, rapid prototyping systems, 
or animation software. 

For More Information Circle No. 705 



Germs* 3.0 polymer modeling soft- 
ware from Molecular Simulations, 
San Diego, CA, offers new features 
such as C* •Synthia. which applies sta- 
tistical correlation methods to pre- 
dict properties of amorphous linear 
polymers; and C* •Polymer Builder, 
which speeds construction of homo- 
polymers and copolymers. 

For More Information Circle No. 707 


DARcorporation, Lawrence, KS, has 
announced the release of 1 1 airplane 
design and analysis software pro- 
grams for Windows'" designed to 
run on IBM-compatible computers. 
Each program is based on Advanced 
Aircraft Analysis. Programs cover sta- 
bility and control; drag and lift anal- 
yses; flight dynamics; preliminary 
weight sizing and performance sizing 
of airplanes; cost estimation; and 
atmospheric properties. 

For More Information Circle No. 703 


DRAFT-PAK mechanical CAD accel- 
erator software for Windows from 
Baystate Technologies, Marlborough, 
MA, automates the creation of me- 
chanical components, allowing users 
to automatically build assembly parts, 
such as fasteners, as a 3D solid model 
in one step. Gears, racks, bearings, 
shafts, and structural members such 
as I-beams also can be constructed as 
a solid model in a single operation. 
An edit fields function allows vari- 
ables and mathematical equations to 
be used during the design process. 

For More Information Circle No. 702 



Version 2.3 of ICEM Surf CAD soft- 
ware from ICEM Technologies, 
Arden Hills, MN, includes a tool that 
converts NURBS surfaces from other 
CAD systems into Bezier representa- 
tions. The program can read trimmed 
surfaces via ICES, ASCIl-Parl, or 
direcdy from CADDS or GATIA, and 
store the original edges in a database. 
Raw data can be imported in X, Y, Z 
formats. The software is available on 
UNIX workstations. 

For More Information Circle No. 704 


AESOP Corp., Chicago, IL, has 
released SiMPLE++ 4.0 simulation and 
visualization software, which allows 
object-oriented, graphical, and inte- 
grated modeling, simulation, and visu- 
alization of systems and business 
processes. It includes more basic 
objects to simplify modeling, new sta- 
tistical analysis tools, and communica- 
tion interfaces. 

For More Information Circle No. 701 



Jovian Systems, Woburn, MA, offers 
Version 2 of Pegasus parallel pro- 
cessing design software for Windows 
95/NT which automates writing of 
real-time code to run in parallel on 
multiple programmable DSP chips. 
The system allows mapping of code 
onto hardware containing any num- 
ber of DSP chips. Analog or digital 
I/O is connected by placing blocks in 
the diagram. 

For More Information Circle No. 706 
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DIGITAL SIGNAL 
CONDITIONING 



Create brick-nail filters tike this with the new 
DSC board from Micro star Laboratories. 


• 1 6- Bil Data Acquisition 

• Programmable Filtering 

• Wide Cut-Off Range 

• 2MB Onboard Buffer 

• 8 Simultaneous Inputs 

• DASY Lab, LabVIEW 

• HP VEE. etc 

• DLL for Windows 

MlCROjmit^ 

Laboratories^ 

**8 MSTARLABS (888 678-2752) 
w ww.mstarlabs.com 0 infoS* rmtariabs.com 

For More Information Circle No. 580 


ARE YOU STILL TRYING 
TO MEASURE VERY THIN 
GAPS THE HARD WAY? 



Capacitec HPS Series of thin (back to 
back) sensors can measure gaps as 
small as 0.0085” (.22mm) inboard 84* 
(2133.6mm) with accuracies of 0.0003* 
(7.6/*m), without scratching delicate 
surfaces. 

= Capacitec 

P.0. Box 819, 87 Fitchburg Rd , Ayer, MA 01432 U SA 
Tel. (978) 772-6033* Fax (978) 772-6036 

For More Information Circle No. 582 



FREE! 

130 

Page 

Catalog 


"Optics 

for 

Industry" 


Free 130 page product catalog from Rolyn. world's 
largest supplier of "Off-the Shelf" optics. 24-hour 
delivery of simple or compound lenses, filters, 
prisms, mirrors, beamsplitters, reticles, objectives, 
eyepieces, plus thousands of other stock items. 
Rolyn also supplies custom products and coatings in 
prototype or production quantities. ROLYN OPTICS 
Co , 706 Arrowgrand Circle. Covina. CA 91722- 
2199, (626)915-5707, FAX (626)915-1379 

For More Information Circle No. 581 


Mars T-Shirt 



Colorful rendition of Mars Pathfinder 
Superimposed dramatically on back of black 
or white shirt. Mission logo on front left. 

100% Cotton. Adult M, L, XL, or XXL 
(Indicate Color of shirt when ordering.) 


$14.95 U.S. plus $5.00 shipping and handling. 
Mail payment to: NASA Tech Bnefs. Dept F 
317 Madison Ave.. New York. NY 10017 U5.A. 

For credit card orders call (212)490-3999 


TACTILE TACTI 


Only 3.5mm high! 




CUI STACK 


We introduce our new mighty but mini surface mount tact switch. 

High temp resins [UL94V O ft UL9400). Tape and reel packaging. 

Rating: 50mA. 12V DC Max (Res. Load] 

0.5mA, IV DC Min. [Res. Load] 

Contact Res. lOOmU Max. (AC200 1.5mA] 

Dielectric. 2 50 VAC for 1 Minute 
Operating Force: 220x60gf 
Tactile Ratio: 30+20. 10% 

Stroke: 0.3mm 

Electrical Life. 50.000 Operations [After Reflow Soldering] 

Op. Temp. Range: -20-70*C 

When you want to know what's new call us. 

Quick Quote 1 800.27S.4899 

FAX: 1.503.643.6129 Ofl tOp Of it." 

Web Site- www.cuistack.com 


For More Information Circle No. 583 




Now you can subscribe to 



NASA Technology 

Today 

the exciting new teaching tool 
for educators and parents 

NASA Technology Today's mission is to share 
the excitement, adventure, and knowledge 
of NASA's work with teachers and parents 
for use in the classroom and home. Each full- 
color. illustrated edition will be your guide 
inside NASA, spotlighting the agency's major 
missions, launches, science projects, discover- 
ies. and technology breakthroughs — with 
suggested activities for students. Plus, you'll 
learn where and how to take advantage of 
NASA educational resources, including spe- 
cial Internet sites, software, videos, and 
more. 

Subscribe for a full year for the charter rate 
of $17.95, or $29.95 for 2 years. 
Additional copies (addressed to same sub- 
scriber) are only $1 .00 each ($6.00 additional 
per year). 

Published in cooperation with NASA and 
the International Technology Education 
Association. 


Please enter my subscription to NASA 
Technology Today for: □ one year (six 
issues) at $17.95 □ two years at $29.95. 

□ I also want to receive additional 

copies of each issue, at $1 .00 per copy x 6 
for the subscription year (eg. — $12.00 for 2 
extra copies of each issue) 

Total: $ 

□ check enclosed (payable to Associated 
Business Publications Inti.) 

□ charge my: □ VISA 

□ MasterCard 

Card No. 

Exp. Date 

Signature 

Name 

Organization 

Address 

City/St/Zip 

Phone No. 

Fax No. 

Mail to: Associated Busness (Publications 
Inti., 317 Madison Avenue. New York. NY 
10017, or fax credit card orders to: (212) 
986-7864. 
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BODY-BUILDING EQUIPMENT. 

Developed 1995, 


X 




R&D PROJECT CATEGORY: Materials 

■ 

Manufacturing 

■ 

Medical ■ Sensors 


01997 NATIONAL AERONAUTICS AND SPACE ADMINISTRATION 


NASA HAS PARTNERED 
WITH THOUSANDS OF 

COMPANIES TO DEVELOP 
NEW PRODUCTS, example: 
AN EXERCISE MACHINE 
PATTERNED AFTER A 
ZERO GRAVITY SIMULA- 
TOR. NOW IN HEALTH 
CLUBS NATIONWIDE. 




LEARN HOW YOU CAN 
TAP INTO THE MOST 
FORMIDABLE, CUTTING- 
EDGE TECHNOLOGY EVER 
DEVELOPED. VISIT OUR 
WEB SITE. OR CALL 

the National 

T ECHNOLOGY TRANSFER 

Center, and put 
NASA's 11,000 SCIEN- 
TISTS AND ENGINEERS 
TO WORK FOR YOU. 




•> * 




For More Information Circle No. 527 


■ *.: * * 


http://ntas.larc.nasa.gov 



- 800 - 678-6882 


APfROVEOBY: 





Create Revolutionary Results. Fast 



Visualize your data with 
IDL«, the Interactive Data 
Language, and see results in a 
whole new way. 

Easily create amazing graph- 
ics with IDL software’s 
accelerated 3D system. Want 
to spin or fly-through a 
surface? No problem. Shade 
and illuminate with multiple 
light sources? 


IDL software s array-oriented 
architecture is designed for 
high-performance processing 
of large, complex data. That’s 
why it’s the standard in the 
world’s preeminent medical, 
military, engineering & sci- 
ence organizations. IDL is so 
efficient that a few lines of 
IDL can do the job of hun- 
dreds of lines of C or Fortran. 
And, its object-oriented 
system lets you develop 
sophisticated applications 
from reusable code modules. 


Image processed in IDL software and 
courtesy of NASA and ST ScI. 


Analyze data faster. Create 
simulations easier. Write 
better applications. 


Read in, analyze and output 
your data with the click of a 
mouse with IDL Insight'. 


Connect to your relational database with the IDL DataMiner 


Automatically share your programs - with full 
graphical interfaces - among Windows. Unix and 
Macintosh systems. Check out our flexible license 
options - we ll help you protect your intellectual prop- 
erty and economically distribute your applications. 


Create maps in any of 16 projections. 




Crunch numbers with IDL’s 
integrated mathematics, 
statistics and industry-standard 
Numerical Recipes * algorithms. 


m 

new release 


::: IDL 5.0 
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Stop waiting for your results. Call us for a free Demo CD or visit our websttf 

Research Systems 303-786-9900 info@rsinc.com 
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